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A wide range of units 


r if 

Universal units designed to match any tubes within the rated output 
power, to line or voice coil. Output impedance 500, 200, 50, 16, 8, 5, 
3, 1.5 ohms mpedance 3009, 5000, 6000, 7000, 8000, 10,000, 
14,000 ohms 


Primary 


Audio Pane 
rice 

$ 9.00 
14.00 

20.00 

29.00 

50.00 


Type 
N 


Typical Tubes 


The UTC VARIMATCH line to voice coil transformers will match any 
voice coil or group of voice coils to a 500 ohm line. More than 50 
voice coil combinotions con be obtained, as follows: 
a ae Si , 1.5, 2, 2.5, 3, 3.3, 3.8, 4, 4.5, 
5, 5.5, 6, 6.25, 6.6, 7, 7.5, 8, 9, 10, 13, 12, 14, 15, 
’ 20, 25, 28, 30, 31, 40, 47, 50, 63, 69, 75. 
Audio 
Watts 


Primary 
impedance 


»hins 


Secondary 
ance 


ohms 
y ohms ohms 


00 ohins ohms 


to any RF load. 
Primary impedances from 500 to 20,000 ohms 
Secondary impedances from 30,000 to 300 ohms 


Will motch any modulator tubes 


Max Max 
Audio Class C 


Type 
No atts Input 


Typical Modulator Tubes 
Cvm.- 49. 7 5 2A3, 6BS 
cvm.- 
cCvM.- 
CvM.- 
CcvM.- 
Cvm- 
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132 
133 
134 
135 
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Single 


for every application 


U.T.C. Commercial Grade components 
employ rugged, drawn steel cases 
for units from 1” diameter to 300 

VA rating ... vertical mounting, 
permanent mold, aluminum castings 
for power components up to 15 KVA. 
Units are conservatively designed 
... Vacuum impregnated... sealed 
with special sealing compound to 
insure dependability 6..der 
continuous commercial service. 


A few of the large number of 
ry ielal- (ela: MOM CMM te -la-M-(-t14al -\-1-| 


below. In addition to catalogued units, 


special C.G. units are supplied to 
customer’s specifications. 


(200 ohm windings are balanced and can be used for 250 ohms 


Primary Secondary 
Impedance Impedance 
Application Ohms Ohms 


5.000 » 00 


te to 1 grid 
noe 135.000 
1 ratio 


1 plate to 2 grids 


2 plates to 2 grids .000 P to P 


40,000 r 
1.6:1 ratio 
Line to 1 grid , 20 80,000 
hum-bucking 


Line to 2 grids 
hum-bucking 

Line to 1 or 2 grids 80,000 
hum-bucking 

tiple alloy 

for low hum pickup 


overall 


plate and low 5.000, 50, 200 80,000 overall 
nee mike or 
2 1 


2 grids 


impe 
line or 
Hum-bucking 
PP 605 

tr 


2. 6's, ete 


similar 0000 P to P 25,000 overal 
8 45's E 


1 
#:1 ratlo overall 


1000 P to P 7.500 overall 


3:1 ratio overall 


PP 605, 56, similar 
triodes to fixed bias 


2A3, similar 
ubes t fixed bia 
2 or 4 6L6's 


Mixing TD 


5,000 P to P overall 
1 ratio overall 
500 


200, 30, 200 


Triode plate to line 15,000 


VP triode plates to 15,000 
line 
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For full details on this line, write for Catalog 
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MEASURING MOISTURE 


Installation of Fielden Drimeter on drying machine at Forstmann Woolen Co. plant in Passaic, N. J., to indicate 
moisture content of wool fabrics directly and continuously on a meter with accuracy of | percent while machine is in 
operation. For details see p 126. Photo by Syd Karson 
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of light 


The “Spectra” is an amazing new instrument developed by the 
Photo Research Corporation of San Fernando, Calif. For the 
first time in the history of colorimetry this instrument makes it 
possible to determine the color of illumination as easily as you can 
tell time with a watch or temperature with a thermometer. The 
“Spectra” is vitally important to photographers, motion picture 
technicians, theatrical specialists, printers, engravers, artists, dyers, 
manufacturers of inks, dyes and pigments, dealers in fabrics, cloth- 
ing and cosmetics. In fact, it should be absolutely essential to all 
to whom the accuracy of color is imperative. 


In order to obtain direct reading of color temperature, it was 
necessary for the “Spectra” to incorporate an extremely sensitive 
microammeter that would read directly in degrees Kelvin. Because 
of Marion's recognized reputation for manufacturing extremely sen- 
sitive, trouble-free meters and instruments of this nature, Photo 
Research naturally turned to Marion for this key component. 


Working with Karl Freund, Director of Photo Research Cor 
poration and pioneer in photographic instrumentation, Marion 
designed, engineered and manufactured the kind of an indicating 
instrument required. Now, Marion meters are enabling technicians 
to secure direct readings in degrees Kelvin with the “Spectra” Color 
Temperature Meter in many aspects of science and industry. 


When you need general or special-purpose meters for electrical 
indicating or measuring functions, you are invited to call on us here 
at Marion. We have had long and practical experience in helping 
others with these problems. We want to help you too. 


take the color 
temperature 


MARION ELECTRICAL INSTRUMENT COMPANY 
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Export Division, 458 Broadway, New York ae Cables 


IM CANADA: THE ASTRAL ELECTRIC COMPANY, SCARBORO BLUFFS, ONTARIO 
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How Wells Gardner uses 
CRL’s Pentode Couplate and Filpec 
to save space and speed assembly 
of table-model radios! 


Here's how Wells Gardner engineers have applied two P..E.C. 
units to build more and finer table-model radios. Arrows point to 
Filpec (left) and Couplate. 


Chassis courtesy of Wells Gardner & Company 


*Centralab’s ‘Printed Electronic Circuit” 
— Industry’s newest method for 
improving design and manufacturing efficiency! 


ORE and more manufacturers are turning to CRL’s space-saving 

Printed Electronic Circuits to help them produce finer products, 
faster. That's how it is with Wells Gardner & Company, Chicago 
Two Centralab P. E. C. units—— Cowplate and Filpec —are helping 
this firm cut assembling time of table-model radios by reducing the 
number of components needed and by eliminating many soldering 
Made with high dielectric Ceramic-X, both operations, What's more, these same units are improving perform 
Couplate (above) and Filpec (below) assure ance of Wells Gardner radios by resisting temperature and humidity 


by practically eliminating loose or broken connections 


long life, low internal inductance, positive re- 
sistance to humidity and vibration. All units chs Pusutedd Eletteaiie Cabai 
provided with special phenolic coating INTEGRAL CERAMIC CONSTRUCTION: = §.\( prepay eller heey: 
an integral assembly of Hi-Kap capacitors and resistors closely bonded 
to a steatite ceramic plate and mutually connected by means of metal 
lic silver paths “printed’’ on the base plate 


For complete information about Fc/pec and Couplate as well as 
other CRL Printed Electronic Circuits, see your nearest Centralab 
Representative, or write direct. 


LOOK TO IN 1949! 
ERS 6 @ 


Division of GLOBE-UNION INC., Milwaukee 
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THE RIGHT START 


is a DUMONT 


DU MONT 
TYPE 281-A 





oscillograph! 
















DU MONT 
TYPE 286-A 


® Specifically designed to utilize 
the outstanding capabilities of the 
Du Mont Type SRP-A Cathode-ray 
Tube, the Type 281-A Cathode-ray 
Indicator has proved particularly 
well suited for high-tension studies 
such as surge testing of power-dis- 
tribution transformers, lightning ar- 
resters and cables, or the study of 


IN COMBINATION 
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discharges such as lightning. This 
instrument also has many applica- 
tions in the diversified field of nu- 
clear physics 

The capabilities of the Du Mont 
Type 281-A are further increased by 
the addition of the Du Mont Type 
286-A High-voltage Power Supply. 
Thus with an extra 25,000 volts ac- 
celerating potential, the Type 281-A 
becomes probably the fastest writ- 
ing and brightest oscillograph in the 
world. At a total accelerating poten- 
tial of 29,000 volts, this combination 
permits writing rates in excess of 
400 inches per micro-second 
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CABLE ADDRESS: ALBEEDU, 


® A still further combination may 
be had by means of other elements 
of Du Mont Oscillography, whereby 
to achieve all the advantages of per- 
manent oscillograph recording. The 
Types 314-A and/or 271-A Oscillo 

graph-record Cameras assure ilies 
records of all traces displayed on the 


screen of the cathode-ray tube. The 
very fast writing-rates of the Type 
SRP-A Cathode-ray Tube in the above 
combination may be easily and sim- 
ply photographed for repeated ref- 
erence. The Type 314-A affords either 
continuous-motion or single-image 
photography. The Type 271-A pro- 
vides single-image photography 
only. Both cameras are readily 
mounted. 


Tube Type SRP-A and all Du Mont 
cathode-ray tubes, may be purchased 
separately 


} Consult us about your oscillo- 
graphic needs. Equipment demon- 
stration arranged —no obligation. 


Crellog raphy 


DU MONT LABORATORIES, INC) 


he! og fe! 
NEW YORK, 
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Proper. 








Proper balance can be mighty 
difficult . . . but not for IRC resistors. 
Basically engineered for balanced perform- 
ance in every important characteristic, each 
IRC resistor type offers outstanding features 
for specific applications—without sacrifice 


of any significant factor. 






A 


New, ADVANCED Type BT Resistors, for ex- 
ample, are uniformly superior in every important 
JAN-R-11 requirement. At 14, !., 1 and 2 watts 
they meet JAN-R-11 specifications for fixed com- 
position resistors. Balanced in every characteristic, 
small IRC ADVANCED BT’s are particularly 
suited to high ambient temperatures and rigorous 
television circuits. 12-page Bulletin B-1 gives all 
the performance facts. Use the convenient coupon. 
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Miniature MPM resistors are IRC engineered for 
high frequency applications. Their frequency char- 
acteristics are outstanding, but absolute balance has 
been maintained with all other significant electrical 
characteristics. Thin resistance film is permanently 
bonded to ceramic rods. Cupped ends of wire lead 
terminals are cemented to resistor bodies to form 
axial pigtails. Rated at % watt, Type MPM’s are 
available in resistance values from 10 ohms to 1.0 
megohms. Write for Technical Data Bulletin F-1. 





All standard IRC resistors are readily 
available in nominal quantities from your 
local distributor’s well-stocked shelves. 
This is IRC’s Industrial-Service Plan 





at work, assuring you ’round-the-corner 
service on your small order require- 
ments. We'll be glad to send you the 
name of your nearest IRC Distributor. 


aITeC ALA TIMALA 


ITERNATIONAI RESISTANCE COMPANY 
401 N. Broad Street, Philadelphia 8, Pa. 


in Canada: International Resistance Co., Ltd., Toronto, Licensee 





















For close tolerance require- 
ments, IRC Precisions offer a fine 
balance of accuracy and de- 
\ pendability. Extensively used by 
leading instrument makers, they 
excel in every important char- 
acteristic. 1% accuracy is stand- 
ard. Noise level is inherently low, pie 
and windings are fully protected 
against high humidity. Available 
in a wide selection of ranges and 
types, as described in Bulletin D-1. 


IRC Type W Wire Wound Controls are 
so carefully balanced, your customers 
can actually feel the difference. With 
center tap they are widely used as ver- 
tical and horizontal centering controls in 
television receivers. Design provides maxi- 
mum adaptability to most rheostat and 
potentiometer applications within 2-watt 
power rating. Type W Controls have a 
1%'' diameter, and %¢'' depth behind 
panel. Spiral Spring Connector provides 
20sIitive electrical connection. Bulletin 
\-2 gives details. Write for your copy. 


Uttonover the Cinewit, Says -vr- 


Power Resistors * Precisions « Insulated 
Composition Resistors « Low Wattage Wire Wounds 
¢ Rheostats « Controls « Voltmeter Multipliers 

¢ Deposited Carbon Precistors * Voltage 
Dividers e HF and High Voltage Resistors 





INTERNATIONAL RESISTANCE COMPANY 
403 N. Broad St., Philadelphia 8, Pc. 
1 want to know more about the IRC Resistors checked below — 


Advanced Type BT’s MPM Ln Frequency Resistors 
Precision Resistors Type W Controls 


Also send name and address of our IRC Distributor 
Name 
Title 
Company 


Address 


Centralab reports to 


JOHNSTON — finds 
special Ampec audio- 


amplifier cuts weight. PARAVOX — uses 


custom CRL Ampec for 
quick assembly. 


BELTONE — replaces 
45 parts with one 
P. E. C. unit. 


ALLEN-HOWE 
MICROTONE — — was first to use P. E. C. 
ems. 42) P28 CS. in hearing aids. 
units to save space. 


*Two Centralab Printed Electronic Circuits are used in 

hearing aids. (1) Ampec consists of all components 

of an audio-amplifier — tube sockets, capacitors, re- 

sistors, wiring — printed on one, compact ceramic 
The Hime ues Now on the chassis. (2) Filpec combines two capacitors and one 
ncteel Aes at least 5’ more resistor into a balanced diode load filter that is lighter 
by June First! and smaller than one ordinary capacitor. 
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MODEL “M" 









Great step forward in switch mplete Radiohm line take care of your special needs. Wide range 
CRL's New Rotary ¢ wid , fe 'R wire wound, 3 watts r Composition type ‘ 

dex Switch. Its coil spring position type, 44 watt. Direct contact, 6 resistance tapers. Model 
smoother action, long f type, '% watt. For complete information, write for B tin 697 
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check CRL’s original 


LOOK TO CENTRALAB IN 1949! First in component research that means lower costs 


for the electronic industry. If you're planning new equipment, let Centralab’s sales 


and engineering service work with you. Get in touch with Centralab! 


Cen 





DIVISION OF GLOBE-UNION INC., MILWAUKEE, WIS. 
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INSUROK 


6y RICHARDSON 


Dependable names in 





plastics 


BIG ENOUGH--LITTLE ENOUGH 


That’s the way a friend recently spoke about the 
size of The Richardson Company. 


His reasons are factors you may want to consider 
in selecting a supplier of plastics materials and services. 


Here’s how he put it: 


BIG ENOUGH to have ALL of the facilities for 
big runs of (1) Laminated INSUROK sheets, tubes 
and rods, (2) punched parts, (3) fabricated parts and 
(4) Molded INSUROK products (molded of Durez, 
Plaskon, Melamine, Bakelite, etc.) 


LITTLE ENOUGH to give personal and indi- 
vidual attention to EVERY customer and his problem. 


Our size is just one of many factors that work 
in your favor when you turn to Richardson for 
plastics. Other important benefits are ready to go 
to work for you . . . such as experience, seasoned lab- 
oratory and production talent, competent production 
skills and a genuine interest in helping you improve 
your product and control production costs. 


Why not discover for yourself what Richardson 
offers in the way of plastics materials and services? 





INSUROK is a registered 
trade-mark of 
The Richardson Company 


The RICHARDSON COMPANY 


GENERAL OFFICES: LOCKLAND. OHIO 


FOUNDED IN 1658 


Sales Headquarters: MELROSE PARK, ILLINOIS 





CLEVELAND « OETROIT - INDIANAPOLIS - MILWAUKEE - NEW BRUNSWICK. (N. 39.) = NEW YORK - PHILADELPHIA + ROCHESTER - ST. Louis 
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INTELIN K-111 





Minimizes Noise, “Snow” and “Ghosts” 
Due to Transmission Line Pick-Up! 


It is a shielded, balanced 300-ohm line—Intelin K-111—developed and 


A MAJOR ADVAN CE IN | produced by Federal—and only by Federal. 
TELEVISION TECHNIQUE Tests have given positive proof that Intelin K-111 goes far toward 


solving the lead-in problem that has been a major obstacle to television 
progress. K-111 protects against transmission line pick-up of ignition, 
streetcar, fluorescent light, diathermy and practically every other type 
of noise, “snow” and “ghosts” which interfere with picture clarity. This new 
lead-in won't pick up re-radiation from nearby lead-ins in urban areas. In 
rural areas, where signal strength is weak, Intelin K-111 provides greatly 
improved reception by reducing the noise level. 





Hare is the development for which the industry has been waiting. 





Developed by FEDERAL 
Offered Only by FEDERAL 
Patent Pending 
AVAILABLE IMMEDIATELY 


Now manufacturers can obtain a lead-in that protects the quality per- 
formance they build into receivers of 300-ohm input impedance. Antenna 
kit makers can greatly improve their products. And, by changing to Intelin 
K-111, servicemen can call a halt to many of the customer complaints that 
take the profit out of service policies. 


SS en 


Intelin K-111 is also recommended for a pick-up-free connection be- 
tween antenna post and input stage of FM and TV receivers—and for test 
equipment and other HF applications. For information, write to Depart- 
ment D-113. 


Supe |\e federal Iélephone and Radio Corporation 


SELENIUM and INTELIN DIVISION, 900 Passaic Ave., East Newark, New Jersey 















KEEPING FEDERAL YEARS AWEAD...is |T&T's world-wide 
research and engineering organization, of which the Federal in Canada: Federal Electric Manufacturing Company, Ltd, Montreal, P. Q 
Telecommunication Laboratories, Nutley, N.J.. is a unit 


Export Distributors: International Standard Electric Corp. 67 Broad St, N.Y 
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tation WICA, Asht la, Ob 


\HE consulting radio engineer prescribed uni- 
form cross section towers of maximum strength 
and efficiency for this directional array, but the 
budget demanded a minimum of expenditure. 
So there was only one place to take the prescrip- 


tion—BLAW-KNOX. 








in cost, have the strength and high factor of safety 
characteristic of Blaw-Knox design and engineering. 
The type SGN tower completing the array has the 
additional strength to support the heavy-duty FM 
pylon and any future TV requirements. 





Your tower prescription will be 
The three type LT towers illustrated, although low promptly filled at BLAW-KNOX. 


BLAW-KNOX DIVISION oF BLAW-KNOX COMPANY a Wow 
SG 


2077 FARMERS BANK BUILDING, PITTSBURGH 22, PA. 





ANTENNA 
TOWERS 


BLAW-KNO 
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Facts for Manufacturers of High Frequency Equipment 
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Power Loss=55.5€° tan $xfxV7x 10° Watts 


Because they influence efficient and effective operation, 
low loss characteristics of Zircon Porcelain are most de- 
sirable in the manufaeture of high frequency equipment. 


Meeting the requirements of the power loss formula, 
Zircon Porcelain retains its low loss characteristics over a 
wide range of temperatures and frequencies. This factor 
is clearly demonstrated in the charts shown. 


For applications in the field of radio, radar and other 


PORCELAIN equipment of this nature, it will pay to get more detailed 


information. Write direct or discuss the use of Zircon Por- 
celain with one of our qualified field staff. 


CHART 1 CHART 2 








Zircon 
Porcelain 
Zircon Porcelain High 
Voltage 
Porcelain 





High Voltage 
Porcelain 


LOSS FACTOR (%) 
LOSS FACTOR (%) 


Special 
Zircon 


Porcelain 


Special Zircon Porcelain 














l 1 i 1 . 1 i _) l l 
10? +10*' 105 10% iets) viele) Kies) tele) 500 


Frequency c/s Temperature °C. 








TITANIUM ALLOY MFG. DIVISION 


NATIONAL LEAD COMPANY 
Executive and Sales Offices: 11] BROADWAY, NEW YORK,N.Y. © General Offices and Works: NIAGARA FALLS, N. Y. 


TAM is o registered trademark. 
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gnant eliminates bee One impres- @ Based on our lab and life tests, Aerovox has 
} € ° 
w A AERO DLENE aa and oll ¢ _ nee inventories wit? made several superlative claims for the exclusive 
- e ‘ yw 
* a nea using — “een Results ates hast: DURANITE technique. And because DURANITE 
t actul 
the n manu means a new impregnant, Aerolene, new process 
nant does *t ae 1 c May be ‘ Pp ‘ : ‘ Pp 7 
corresponding _—" tion in stock economy q ing methods, new casing material -Aerovox has 
. ete cites ? : 
TE capacitors show no eo corresponding sought not to confuse DURANITE capacitors with 
e, wi 
* DURANT! vavance of actual ust conventional molded tubulars. 
ed | fis- — 
eee coavenie nce- develop cracks or fis For example: Note actual clipping from DURA 
st dry out. Does not NITE introductory literature issued almost two 
al ‘ 
* DURANI E aes” hout years ago and based on units produced by our 





nh tight throug 















pilot plant. Then note the performance of a batch 
of initial-production DURANITES that were in a 
brief case and carried in planes, trains and autos 
many thousands of miles along the Eastern Sea 
board from March through November (during the 
humid summer months), and just recently meas 
ured for insulation resistance by lab men of a 
leading radio manufacturer”. Could usual paper 
tubulars approach this performance? 

Definitely—but very definitely-DURANITES are 
setting brand new standards of stability, depend- 
ability and durability. 


sures. It st@ 


*Name on request. 








AEROVOX TYPE pea a = 
E P.gg Pp . 
DURANITE TUBULARS ERFORMANCE 
i 
nsulation Resistance after Nine M . 
Cap ae -_ Onths 
¥ IR i. = 
Mfd. si —— 
aaa Noles Megohms Case $; 
0.01 ec ee 
0.022 a 30,000 11/32x1 19° 
0.022 35,000 13/32 x1 
it ps 100,000 s/s * ve 8 
. 0 / x ‘B" 
@ Sample DURANITES right off the production lines cheerfully 0.22 400 pc 17/32x15 nd 
sent for your own tests and conclusions. Meanwhile, let us ; 900 21/32 x 2” 
quote on your TV and other severe-service capacitor needs. — — accompanying text for conditions 
3. 















FOR RADIO-ELECTRONIC AND 
INDUSTRIAL APPLICATIONS 

SVOX CORPORATION, NEW BEDFORD, MASS., U.S.AW 

SALES OFFICES IW ALL Principat Cimes + Export: 13 E. 40tb Sv., New Yorn 16, W. Y. if 

Gable: “ARLAB’ 6 in Canada: AEROVOX CANADA LTD., Mamiren, Our.” 
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LD WAY 
Special %4" cap screw and 4-28 fibre-insert 
nut holds idler arm and pulley assembly on 


Model A3 “Take-About” Sander, Porter- 
Cable Machine Company. 


Truarc saves 5 minutes, 9 cents in materials 
per unit without re-design of electric sanders 





NEW WAY 


Simple 4" C.R. shaft, grooved in automatic screw machine, equipped 
with Waldes Truarc Retaining Rings. Bowed external ring (#5101-25) 
at top exerts resilient pressure taken up by Standard externa! ring 
(#5100-25) at bottom. Assembly is secure against vibration, can be 


easily taken apart and re-installed many times with same Truarc rings. 


Every sander through the production lines costs 9 
cents less for materials, requires 5 minutes less labor 
—with just the simple change from cap screw and nut 
to Waldes Truarc rings by Porter-Cable Machine 
Company, Syracuse, New York. The change to Truarc 
required no new design, no alterations in castings, 
but just the reappraisal of old methods. 

Truarc can help you cut costs and increase produc- 







> _TRUARE 


REG. U. S. PAT. OFF. 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALOES TRUARC RETAINING RINGS MME PROTECTED BY U.S. PATS. 2,302,948, 2,026,454, 2,416,652 AND OTHER PATS. PEND 
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tion, too. Wherever you use machined shoulders, nuts, 
bolts, snap rings, cotter pins—there's a Truarc ring 
that does a better job of holding parts together. All 
Waldes Truarc Retaining Rings are precision engi- 
neered, remain always circular to give a never-fail- 
ing grip. 

Send us your drawings. Waldes Truarc engineers 
will be glad to show how Truarc can help you. 
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Waldes Kohinoor, Inc., 47-10 Austel Place E-4 

i Long Island City 1, N. Y. 

| Please send 28-page Data Book on Waldes Truare 
aus | Retaining Rings. 

1 Name. 

1 Title. 

i 

: Cc r . 

| Business Address 

City Zone. State. 
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IF YOU MACHINE COPPER— 


THIS REVERE METAL WILL SAVE YOU MONEY 





EVERE makes Free-Cutting Copper Rod, and if you are 
R making electronic devices requiring machined copper 
parts of high conductivity, it will pay you to investigate the 
savings made possible by this metal. We would suggest that you 
make trial runs to prove what it will do under your own shop 
conditions. That was the procedure followed by The Trumbull 
Electric Mfg. Co., Plainville, Conn., with these results: 

Part #18107 and 18108, contacts for the Type D switch illus- 
trated, were designed around this alloy. Trumbull states: “On 
both these parts we found we could make them in one operation 
instead of two. That is, due to the smooth free cutting of the 
metal, it was unnecessary to perform a facing operation... 
Our Screw machine foreman advises that, in his opinion, both 
these parts could be made four times as fast as out of ordinary 
electrolytic copper rod.” 

#3731, 60 amp. post stud.—5,760 pieces run in 19.6 hours 
with no machine down-time; 10,425 pieces of ordinary copper 
rod run in 66.6 hours with 11.8 hours machine down-time. In 
addition to the extra time required, three sets of dies were used 
for the regular rod. “The savings of the free-cutting material 
over ordinary copper were figured at $1.81 per thousand, in- 
cluding in these costs both material and direct labor.” 

#16552, space washer. “Savings per thousand over electro- 
lytic copper were 77¢. This figure included the material differ- 


ence and direct labor. In addition, there was an 18% saving 
in machine down-time.” 

#K-60-1A, 70-200 amp. stud. “The use of Free-Cutting 
Copper Rod on this part very definitely increased production 
and practically voided machine down-time. 

In a letter to Revere, Trumbull added: ‘In general, at least 
for most of the parts we have used, we find that there is at 
least a 25% saving in machine time of free-cutting over regular 
copper. In addition, the workers are enthusiastic about this 
material, particularly when running studs, because of the fact 
that it is no longer necessary for them to keep a constant close 
watch on the machine to see that the turnings do not become 
tangled up with the moving parts of the machine.” 

The Trumbull experience is being duplicated in other ma- 
chine shops. If you have not tried this Revere Metal, we suggest 
you get in touch with your nearest Revere Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Iil.; Detroit, Mich.; New Bedford, Mass.; 
Rome, N. Y. — Sales Offices in Principal Cities, Distributors Everywhere. 
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The best way to evaluate these glass 
bushings for capacitors, taodulator 
transformers, and other electronic 
equipment, is to see them. If you will 
send us a sketch and ratings of bush- 
ings you are now using, we wil 
furnish you with samples of one or 
more of our standard glass bushings. 
Bulletin GEA-5093 contains complete 
listings of our standard designs, allow- 
ing you to select the particular bush- 
ing you require. Power Transformer 
Sales Division, General Electric Company, 
16-215 Pittsfield, Mass, 








to manufacturers of 
electronic equipment 


Can be welded, brazed, or soldered to case, forming a strong, 
permanent, hermetic seal that eliminates moisture problems and 
often permits more compact, light-weight design. 


General Electric now offers to other manufacturers the glass bushings 
that it has used so successfully on capacitors, rectifiers, modulator and 
instrument transformers, and other electrical equipment. These bush- 
ings are cast of an exceptionally stable, low-expansion glass. Metal hard- 
ware is a special nickel-alloy steel, fused to the glass in casting. Bushings 
are attached directly to the apparatus without gaskets by soldering, 
welding or brazing the metal bushing flange to the metal case. 


The resulting joint between bushing and equipment is permanent, 
vacuum-tight, and of high mechanical strength. It is especially desir 
able for equipment subject to vibration, shock, fungus growth or severe 
changes in temperature. These glass bushings are available to meet dry, 
60-cycle, flashover values of from 10 to 50 kv, and in current ratings 
of 25 and 50 amperes (large sizes up to 800 amperes). They may be 
single or multi-conductor and can be provided with a top flange to 
permit mounting tube sockets directly on the bushings. Diameters 
range from 1°, to 3°, inches and weights from 2!» oz. to 4 Ib. 


WRITE TODAY FOR BULLETIN GEA-5093 


GENERAL @@ ELECTRIC 











These publications will be of value to you, GEA-640B—an 
interesting picture story on capacitors. GEA-2621 and -1357 
on d-c capacitors, GEA-2027 on general a-c capacitors. 
GEA-2526 and -4655 on ballast capacitors. Write Apparatus 
Department, General Electric Company, Schenectady 5. WN Bs 








Tevet are your capacitors. By and large, 
they are the result of challenges made on 
the drawing boards of your equipment de- 
sign engineers—challenges that have led 
us to new concepts in capacitor develop- 
ment and design. 

We have made contributions—the in- 
troduction of the liquid dielectrics Pyranol 
and Lectronol, the development of thin 











kraft paper and Lectrofilm, and the use of 
silicone rubber bushings and gaskets—all 
evidences of our efforts toward smaller 
size, lower weight, higher quality, and 
lower-cost capacitors. 

But basically these capacitors have been 
built to meet your needs. We hope sin- 
cerely that you will call upon us whenever 
we can be of assistance. 
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Approximately 
full size 


DEsIGN engineers already have utilized the 
SB-1 for over 10,000 control combinations on cir- 
cuits up to 20 amperes at 600 volts a-c or d-c. 


Standard parts and a simple basic design mean 
longer life and low initial cost. There’s a standard 
SB-1 for most jobs. If a standard can’t satisfy, 
we'll build what you want from standard cams, 
contacts, and fingers of the basic design. 


A variety of attractive switch handles, and 
water-tight, dust-tight, oil-immersed, fabricated- 
metal, or explosion-proof housings are available to 
fit your particular installation problems. 


Your nearest G-E sales representative will be 
glad to assist you in the selection of an SB-1. Also, 
ask him for a copy of GEA-4746 which gives ad- 
ditional information about the SB-1, or write to 
Apparatus Department, Section 856-6, General 
Electric Company, Schenectady 5, New York. 
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DEFLECTION YOKE SHELLS 


with black exterior finish, 
as illustrated above, have 
3 inside diameter and 
3.093 outside diameter 


Q-3 is 2 31/32" long. The 
others, Q-4, Q-5, Q-6, Q-11, 
Q-12, Q-13 are 2 11/32” 
long 








ae 
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COSMALITE SHELLS 


for Television deflection yokes are made to meet your individual needs. 
Keep in mind that we have tools available without charge for all Shells 
shown above. And... we can quickly make tools for other punching 
and notching as may be required. COSMALITE is known as a quality 
product. It meets the most exacting requirements. 
Inquiries given specialized attention 


* Reg. U.S. Pat. OF 


MeCLEVELAND CONTAINER! 


BARBERTON AVE. CLEVELAND 2, OHI 
PLANTS AND SALES OFFICES at Plymouth, Wise , Chicago, Detroit, Ogdensburg, N.Y. Jomesburg, N.J 
ABRASIVE DIVISION at Cleveland. Oho 
CANADIAN PLANT The Cleveland Container, Canada itd. Prescott, Ontario 








MITCHELL-RAND HARD WOOD MAPLE WEDGES are fine 
grain, hard, accurately sized and shaped and wax 
processed to resist humidity and moisture. They are 


available in lengths of 30 inches and in any of 20 
styles and sizes. 


MITCHELL-RAND MOLDED and FORMED WEDGES 
are of FIBRE and FISH PAPER. They are flexible, 


easy to handle, have great bending strength 
with high dielectric and tensile resistance ... 


available in lengths of 40 inches and in 
almost any shape and form. 


For WEDGES as for all other ELECTRICAL 
INSULATIONS you can depend upon — 


MITCHELL-RAND 
THE ELECTRICAL INSULATION 
HEADQUARTERS SINCE 1889. 


MITCHELL-RAND INSULATION 


CO. Inc. 
S51 MURRAY STREET COrtlandt 7-9264 - NEW YORK 7, N. Y. 
A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH - INSULATING PAPERS 
AND TWINES - CABLE FILLING AND POTHEAD COMPOUNDS ~- FRICTION TAPE AND SPLICE - TRANSFORMER COM 
POUNDS - FIBERGLAS SATURATED SLEEVING - ASBESTOS SLEEVING AND TAPE 


VARNISHED CAMBRIC CLOTH AND 
TAPE - MICA PLATE, TAPE, PAPER, CLOTH, TUBING ~« FIBERGLAS BRAIDED SLEEVING * COTTON TAPES, WEBBINGS AND 
SLEEVINGS * IMPREGNATED VARNISH TUBING - INSULATED VARNISHES OF ALL TYPES - EXTRUDED PLASTIC TUBING 
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\ = ote new Hypex*® Projectors — designed for 360- 
| MODEL VR-11 ‘‘THREE-SIXTY’’ HYPEX degree sound dispersal—are now available. With 
| (above) 15 WATTS; 280 CPS CUT-OFF oo : aygee 
MODEL VR-241 “THREE-SIXTY” HYPEX sound distributed horizontally in all directions, these new 
i (at right) 25 WATTS; 140 CPS CUT-OFF models are intended for installations where coverage of rela- 
L tively large areas and suspension from the ceiling are desired. 
Like all Hypex Projectors, these radial units incorporate the 
famous Hypex formulat which results in improved acoustic 
ePmsen performance. 

By the addition of the two radials to the four previously 
announced Hypex units illustrated below, the Hypex line 
now includes a model for every “sound” need, indoors or out- 
doors. 

*Trade Mark Registered +Patent 2,338,262 
JENSEN aa indir engines COMPANY Write for Data Sheet 143 
6607 SOUTH LARAMIE AVENUE, CHICAGO 33, ILLINOIS In Canada: COPPER WIRE PRODUCTS, LTD., 351 CARLAW AVENUE, TORONTO 
i 





MODEL VH-24 HYPEX MODEL VH-20 HYPEX MODEL VH-15 HYPEX MODEL VH-91 HYPEX 
25 WATTS; 110 CPS CUT-OFF 25 WATTS; 140 CPS CUT-OFF 15 WATTS, 180 CPS CUT-OFF 15 WATTS; 300 CPS CUT-OFF 
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Saves Time On Transm 


Aerocom’s New Artificial Antenna, R OB, E 
Ms 


Simulating Actual Operating Conditions, 














itter And Receiver Tuning 


It is no longer necessary to final tune transmitters or receivers aboard 
aircraft. With the new Artificial Antenna (Model DA200) you can 
precisely simulate, electrically, any normal aircraft antenna. All this 


Keeping Your Radio Beacon without leaving the test bench. This equipment will accept any 
transmitter power up to 200 watts -- coaxial mage genecig direct 


Signal “On The Air” Is Simple With 52 ohm metered load. Sturdily constructed for har 
mounted in standard rack cabinet or used on bench top. 


Aerocom’s Automatic Transfer 


The problem of transmitter failure in radio beacons is very serious. 
The safety of crew and passengers depends on the continuous opera- 
tion of this navigational aid. 

Aerocom’s Automatic Transfer provides the means of placing your 
standby transmitter “On the Air” should the main transmitter fail for 
any reason except loss of powerline voltage. It can be set to function 
either on abnormally low carrier power or abnormally low level of 
keyed tone identification signals. 


A letter or wire from you will bring descriptive literature 


usage, can be 


CONSULTANTS, DESIGNERS AND MANUFACTURERS OF STANDARD OR SPECIAL \} 


ELECTRONIC, METEOROLOGICAL AND COMMUNICATIONS EQUIPMENT. 


Pat. Off 


AERONAUTICAL COMMUNICATIONS 
3090 Dougtas Road, Miami 33, 


EquiPMENT, INC. 
Florida 





DEALERS: Equipeletro Lrda., Caixa Postal 1925, Rio de Janeiro, Brasil ® Henry Newman Jr., 
Apartado Aereo 138, Barranquilla, Colombia *® Radelec, Reconquista 46, Buenos Aires, Argentina 





April, 1949 — ELECTRONICS 














MYCALEX 410 


MAKES HISTORY 





Sets astonishing high operational 
record for telemetering commutator 
used on aeronautical research proj- 
ects ... MYCALEX 410 only insula- 
tion to fill exacting requirements. 


To February 7,1949, more than 200 hours of 
maintenance free, high speed, clean signal 
telemetering commutator performance has 
been logged on MYCALEX 410 Units. . . « Ex- 
perience indicated four hours was optimistic 
. .. Specifications hoped for ten hours... 
and the challenging problem was solved by 
MYCALEX 410 molded insulation. 


SPECIFICATIONS TO BE MET IN PRODUCING MYCALEX 410 MOLDED 
INSULATION COMMUTATORS FOR TELEMETERING 


0.0. 2.996” + .000 — .002 © Location of 3 slip rings and the 3 contact 
arrays from the center has a total tolerance of + .001. © Contact spacing 
6° apart + 1 minute. ¢ Parting line thicknesses on insulation body are 
+ .002 —.000. * Concentricity between ball bearing bushing and 0.0. 
.0015.¢ Assembly height from face of slip rings and contacts to Mycalex 410 
has tolerance of + .002 —.000. © Every contact must be tested from its 
neighbor contact for infinity on a 500 volt megger meter ¢ Plate ambient 
20° C. to + 100° C. © Plate to operate at 95% humidity must not warp, 
crack, change in dielectric constant or resistivity * Contacts to resist high 
temperatures and must not loosen when repeatedly heated by soldering. 





SPECIFY MYCALEX 410 for Low Dielectric loss. . . . High Dielectric strength. 
.. High Arc Resistance. . . . Stability over wide Humidity and Temperature 
Changes. . . . Resistance to High Temperatures. . . . Mechanical Precision. 
. Mechanical Strength. . . . Metal Inserts Molded in Place. . . . Minimum 
Service Expense. . . . Cooperation of MYCALEX Engineering Staff. 












Illustrated are top and bottom views of the MYCALEX 
410 molded insulation commutators manufactured to 
the specifications of Raymond Rosen Engineering Prod 
ucts, Inc., for Air Material Command and Navy teleme 
tering projects. This commutator, with 180 contacts 
and 3 slip rings of coin silver, samples sixty channels 
of information such as air speed, altitude, angle-of 
attack, temperature, pressure, voltage and other vari- 
ables; and provides thirty synchronizing pulses. 








MYCALEX 410 molded insulation is designed to 
meet the most exacting requirements of all types 
of high frequency circuits. Difficult, involved and 
less complicated insulation problems are being 
solved by MYCALEX 410 molded insulation . . . 
the exclusive formulation of MYCALEX CORP. OF 
AMERICA .. . our engineering staff is at your 
service. 





aed | fet ond Goer OBAGI 1 
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MYCALEX CORP. OF AMERICA | 


"Owners of ‘MYCALEX' Patents” 
Executive Offices, 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
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POWER 
TRANSFORMERS 


A Complete Line 
in 2 alternate 
“Sealed in Steel” 

Mountings 


‘ 


Exclusive features like these 


make 
this the ‘‘Engineer’s Line’’: Plate 
and filament voltages to fit today’s 
most-used tubes; in two mountings 

-with solder lugs or 10” leads; one 
series for condenser input, another 
for reactor input use; exactly match- 
ing reactor for each power trans- 
former. Get complete catalog now. 





ISOLATION 
TRANSFORMERS 


for safer, 
more efficient 
servicing 


For isolating chassis ground from 
line ground and eliminating the 
shock hazard (important on ‘“‘hot”’ 

TV sets). Dual purpose: where line 
is under/over voltage, sec. supplies 
115 v.; with 115-volt line, sup- 
plies 125/115/105 volts (high/low 
volts help find doubtful tube, etc.). 
Three sizes: 50, 150, or 250-VA. to 
cover full range of servicing needs. 


sec. 
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@ CHICAGO Line a 
sooth THE RADIO PARTS sHow 
160 cHicaco, MAY 18 to 


See the Complet 


agrees meantime .-- 
in the CEE YOUR JOBBER 


eeeeeeeeeeeeeeeeeeeeeeeees 


| 
| 





| 











The Name 
that Makes NEWS 
in TRANSFORMERS | 
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HIGH Q 
CHOKES 


for Dynamic 
Noise Suppression 
Circuits 


Two efficient filter reactors, induc- 
tance values .8 and 2.4 henrys respec- 
tively, are designed for noise sup- 
pression circuits, but can be used in 
any tuned circuit requiring the given 
inductances. Inductance values are 
accurate within +5‘; with up to 
15 ma. d-c. Minimum Q of 20. 
Mounted in identical drawn steel 
cases 1!1,,’’ x 234’’ x 174,’". Write for 
desc riptive sheet inc luding diagram 
of simplified dynamic circuit. 


MODULATION 
TRANSFORMER 
for 
Ham and 
Commercial 
Transmitters 


<e 


4 


A Modulation Transformer ideally 
suited for use in ham and commercial 
speech transmitters. Will deliver 250 
watts of Class B audio power from 
P-P 203A’s, 211’s, 805’s, 75TL’s, 
etc. to a Class C load with response 
variations not exceeding +1 db. over 
the speech range, 200-3,500 cycles. 
Primary impedances, 9000/6700 


ohms; secondary impedances, 8000 
6000/4000 ohms. A matching driver 
transformer is available. 


Write for complete CHICAGO Transformer Catalogs 





| 
| 
| 


| 
| 
| 
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TELEVISION 
TRANSFORMERS 


to fit today's leading 
TV circuits 








A complete catalog line, made by 
CHICAGO—the largest single man- 
ufacturer of original equipment TV 
transformers. facial are power, 
vertical blocking oscillator, and both 
vertical and horizontal scanning out- 
put transformers in a range of de- 
signs that are exact duplicates of 
units used in the leading TV sets. 
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FULL FREQUENCY RANGE 
AUDIO 
TRANSFORMERS 


within + V2 db. 
typical response - 
30 to 15,000 cycles 





For uniformly low distortion, for 
response curves that are truly flat 
over the full frequency range, use 
these CHICAGO input and output 
units. Get the facts on the BO-6 
(P-P 6L6’s to 6/8 or 16/20-ohm 
speaker), the BO-7 (600/150-ohm 
line to 6/8 or 16/20-ohm speaker), 
and other CHICAGO full frequency 
units—they’re tops in transformers. 


REPLACEMENT 
TRANSFORMERS 
Premium 
Quality 
Yet They 
Cost No More 








The new CHICAGO Replacement 
Line provides servicemen with a 
wide range of standard ratings that 
fit the most frequent power and 
audio transformer requirements. 
These units, backed by CHICAGO’S 
20 years of manufacturing experi- 
ence represent the finest quality at- 
tainable through engineering inge- 
nuity and precision manufacture— 
yet they cost no more. 





CHICAGO TRANSFORMER 


DIVISION OF ESSEX WIRE CORPORATION 





3501 ADDISON STREET « CHICAGO 18, ILLINOIS 
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Sedvidiel ROSIN CORE SOLDER 


Look tor the orange package . . . the univer- 

















sally popular solder for use in electrical 
applications where bonding must be 


secure and tree from corrosion. 


The tlux is in the solder all 





you need 1s heat! Federated Rosin 





Core Solder ts available in 


1,5, and 20-pound sizes. 











' 
Federated makes every 
commercial solder... 
Asarco Body Filler Metal, acid-core, solid 
wire, spray-gun, and bar... purity and composition 
| guaranteed by the world’s leading supplier of solder 
| 





» 
| edu. METALS pa 


é nti! Citoud 
Division of AMERICAN SMELTING AND REFINING COMPANY geld 


120 Broadway, New York 5, N.Y. / | i 
OFFICES IN PRINCIPAL CITIES ACROSS THE NATION _ KC 
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‘INDIANA 
PERMANENT 


MAGNETS may be your answer, too... 


“Packaged Energy” Saves Size, 


Every day, Indiana permanent magnets are opening new fields, 
bringing new opportunities to science and industry. From 
magnetic can openers to COSMIC ray research, these permanent 
magnets—of new designs and increased efficiency—enable 
equipment to do a better job. They add new functions . . . step 
up performance . . . cut costs. These magnet developments can 
mean extra profits for you—for “packaged energy” may have 
direct application to your own methods and products. 

Our specialists have a complete range of magnetic alloys 
for casting, sintering, or forming permanent magnets as large 
or as small as you need. Strict supervision of every step in pro- 
duction assures magnets of exact characteristics, both mag- 
netic and mechanical. The experience and know-how of more 
than 25,000 different applications are at your service. Let us 
help you with your magnetic problems, too. Write today. 





Weight, and Cost 


@ Indiana—world’s largest exclusive producer 
of permanent magnets—is the on/y manufacturer 
furnishing a// commercial grades of permanent 
magnet alloys. The most commonly used are: 


CAST: 


Alnico I, Il, III, 1V, V, V1, and XII; 
Indalloy; Cunico; Cobalt. 


SINTERED: 

Alnico II, IV, V; Indalloy; Vectolite. 
DUCTILE: 

Cunico; Cunife I and I; Silmanal. 
FORMED: 


Chrome; Cobalt; Tungsten. 


Ask for free Book No. 4-E4 —our new perma- 
nent magnet reference manual. A note on your 
company letterhead will bring a copy to your desk. 


THE INDIANA STEEL PRODUCTS COMPANY 
PRODUCERS OF ‘PACKAGED ENERGY” SPECIALISTS IN PERMANENT MAGNETS SINCE 1908 
6 NORTH MICHIGAN AVENUE - CHICAGO 2, ILL. PLANTS: VALPARAISO, INDIANA; CHAUNCEY, N.Y. 
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Ma. © clectrolytics 


for really dependable 





performance for 
television and other 





exacting uses 
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ELECTRIC AND ELECTRONIC PROGRESS 


| BUILT FOR LONG, TROUBLE-FREE PERFORMANCE 
| UP TO 450 VOLTS AT 85°C. 





These sturdy little dry electrolytics have what —_ withstand plenty of heat. Thanks to a recently 
it takes to match the toughest capacitor developed processing technique, they are 

| assignments in television and other exact- outstandingly stable, even after extended 
ing equipment where the use of ordinary shelf life. In every respect, they are designed 
components may only be inviting trouble. for better-than-average service on tougher- 
They're compact, easy to mount. They'll than-average jobs. 


SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASSACHUSETTS 
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This newest addition to the Kollsman line of 
special-purpose motors is a two-phase, low- 
inertia induction unit. It is designed for use 
in 400-cycle servo (null follow-up) systems 
which require a small motor with an unusu- 
ally high torque/inertia ratio. 

The Mode! 1318-0460 delivers maximum 
torque at stall, has a low moment of inertia 
and will not run single phase. Its frame is 
fully enclosed. Units with either plain or 
pinion shaft are available. 

The Model 1318-0460 is but one of a 
complete line of special-purpose motors de- 


veloped by Kollsman for remote indication 


A new low-inertia, high-torque 
motor by KOLLSMAN 





@eeeesreeeeeeeeseeeeeeeeeeeeeeeeees 


Characteristics 
Frequency (c.p.s.) 400 
Phases 2 
Speed (r.p.m. — no load) 11,500 
Torque (oz./in. — stalled) 25 
Torque/inertia ratio (radians/sec./sec.) 26,340 
Torque/inertia ratio (in. — oz./oz.—in.) 68 
Size (dia. x length) 134” x 1-47/64”" 
Weight (ounces) 6.1 


eeoereeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


and control applications. Complete intorma- 
tion concerning any or all of these units is 
available by addressing: Kollsman_ Instru- 
ment Division, Square D Company, 80-08 
iSth Avenue, Elmhurst, N. Y. 


KOLLSMAN INSTRUMENT DIVISION 





SQUARE J) COMPANY 






ELMHURST, NEW YORK 





GLENDALE, CALIFORNIA 
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DISC CATHODE 
ASSEMBLIES 


The Disc Cathode manufactured by the 





Superior Tube Company has been proved in service. It 


Actual Size 
consists of a tubular nickel shank, a ceramic insulator, and an 
The Disc Cathode. product of the Elec- 
; ae emitting cap welded to the shank. Its use relieves you of a 
tronics Division of Superior Tube Com- 
pany, is designed primarily for television delicate assembly operation Through the use of integral 
and other cathode ray gun structures : 
The Disc Cathode is manufactured to beads (embosses) on the tubing, the ceramic is firmly held in 
4 > > ° 
Superior Print ED1-1, a copy of which place, so that it does not move during processing 
is available upon request 
Close control of tolerances, material and cleanliness is 


maintained, with the result that the cut-off characteristics of 
your television tube are more uniform. In addition to the plain 
ceramie insulators (Print ED2-3) illustrated above, a grooved 


type (Print ED2-3A), is also available in regular production. 





For television, other tubular products of 

the Electronics Division include— 
Stainless Steel Anode and Grid 
Cylinders, available with rolled ends, 
straight and angle cut, etc. 





Seamless and Lockseamt 

Nickel Cathodes. 

Aluminum Wave Guide Tubing in cut 
or random lengths for the “X" and 


“K" bands. 5 | 
Weng tr paises SUPER R TUBE COMPANY 





You are invited to contact Superior's Elec- ai } i LA 
tronics Division for complete information. i oe & KK © ) rw i ¢ 5 v } aw | © i< 
+Reg. U.S. Patent 7 2500 sieiesbiiine prone Norristown, Pa. 
oa 


For Electronic products for export, contact Driver- 
> Harris Company, Harrison, New Jersey. Harrison 6-4800 
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BUILT ON ALUMINUM 


UTS aL RU ALIL 


that spells 


TOP 
PERFORMANCE 


al 
7 




























O “primrose path” guides the fancy skater to the cham- b| 
pionship spotlight. The amazing feats that thrill her 
audiences were made possible only through tireless practice i 
and tenacity of purpose—the “Extra Something” that spells i 
Top Performance 


In the manufacture of Seletron Selenium Rectifiers we have 
labored with similar tenacity of purpose to impart to our 


j 

4 

MINIATURE SELETRON RECTIFIERS product the “Extra Something” that spells Top Performance— i 

extra quality in materials, extra care in maintaining the high- ; 

est precision standards, extra testing and inspection from start h 

For assured dependable service in all Elec- to finish of the production line. 

tronic and Radio applications specify Where such an exacting formula is followed the result must 

Seletron Miniatures. 


be a product of dependable performance and long life. 4 


CODE NUMBER 5L1 5M1 5P1 5R1 5Q1 

Current Rating 75mo. 100ma. 150mo. 200ma. 250 ma 

Plate Height ” is 1 fe" 1” ” Write today for catalog. Address Dept. ES-16 
Plate Width 14" = 1%" r 





RP RADIO RECEPTOR COMPANY, Ivc. QR 


Since 1922 im Radio ond Electronics 


251 WEST 19TH STREET. NEW YORK 11, N. Y. 
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KAY ELECTRIC COMPANY 






FOUR NEW KAY INSTRUMENTS 
INTRODUCED AT LR.E. SHOW... 


For High Frequency Laboratory Work and TV Receiver Development and Service. 





THE MEGA-NODE (NOise dioDE) HELPS 
OVERCOME RF FRONT END PROBLEMS 


@ A Calibrated Random Noise Source 

@ Read the Nose Figure of Your Receiver Directly from a 
Panel Meter in db 

@ Selection of Various Output Impedances by Panel Switch. 


SPECIFICATIONS 
Frequency Range: | to 220 mc 
Output impedances: 50, 75, 100, 150, 300 ohms and infinity 
controlled by panel switch. Balanced or Unbalanced. 
Noise Figure Range: 0 to 17 db at 50 ohms 
0 to 23 db at 300 ohms 
Filament Voltage: Regulated d.c. used on filament of noise 
generating tube. 
Power Supply: 117 Volts plus or minus 8 volts 60 cps 
Dimensions: 8" x 16" x 8” 


Price $295.00 F. O. B. Factory 





THE MEGALIGNER PROVIDES TUNABLE 
C W TYPE “BIRDIE” MARKER OR 
TUNABLE PIP MARKER 


@ A Television Marker Generator 

@ Covers All Present and Proposed Television IF Frequency 
ands 

@ Pip Type Marker Does Not Go Through Receiver. Does Not 
Overload Receiver in Pass Band Nor Disappear in Traps. 

@ Accuracy .5% of Full Scale. 


SPECIFICATIONS 

Frequency Range: Two Bands 19 to 30 mc; 30 to 49 mc 
Marker Outputs: CW ‘Birdie’ or “Pip” Type 
Power Supply: Self Contained 
Amplitude Control: Both Outputs Adjustable by Panel Controls 
Aocuracy: .5% Full Scale 
Mixing System: Self Contained Mixer System for Use with 

Sweeping Oscillator to Obtain ‘’Pip” 


Price $150.00 F. O. B. Factory 





THE MEGALYZER JR. A SENSITIVE 
VISUAL VOLTMETER AND SPECTRUM 
ANALYZER ATTACHMENT 


@ Used in Combination with Mega-Sweep and Standard Oscil 
loscope as a High Frequency Spectrum Analyzer. 

© With Same Combination plus Calibrated Signal Generator, 
Voltage Measurements over Wide Frequency Range can be 
Made. 


SPECIFICATIONS 


Frequency Range: 30 to 500 mc Usefull to 1000 mc. 

Frequency Sweep on Display: Up to 30 mc 

Frequency Resolution: 100 KC 

Sensitivity: 100 to 10,000 microvolts. Range can be extended 
upward by external pads. 


Price $250.00 F. O. B. Factory 





THE MICROWAVE-MEGA-MATCH 
DISPLAYS REFLECTED ENERGY IN X-BAND 


@ Displays Amount of Reflected Energy Over a Wide Frequency 
Range 

@ Sweep Frequency W'dth on Display up to 30 mc 

@ Rapid Adjustment of Microwave Antennas and Matching 
Sections is poss.ble 

@ Indications of Reflection Coefficient Change Down to .02. 
@ Approximately 75 feet 1’ x ¥2'° Waveguide Occupying Space 
8 feet by 1 foot Supplied as Delay Waveguide. 


SPECIFICATIONS 


Frequency Range: 8500 to 9700 mc (X-Band 

Frequency Sweep on Display: Up to 30 mc 

Frequency Measurement: Calibrated Microwave Wave meter 

Sensitivity: Reflection Coefficient Changes Ind cated Down to .02 

Equipment Includes Power Supply and Control Box, Approxi 
mately 75 Ft. 1’° x 12 Delay Waveguide in 8’ by 1° space 


Price $895.00 F. O. B. Factory 


FOR FURTHER DETAILS WRITE 


KAY ELECTRIC CO., 25 MAPLE AVE., PINE BROOK, N. J. 


Tel Caldwell 6-4000 


Manufacturers of: Mega-Sweep Mega-Marker, Mega-Pipper, Mega-MarkerSr Mega-Match, Mega-Pulser, Megalyzer, Micro-Pulser 


Kay Sound Spectrograph 
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When driven from a sync generator such as the Du Mont 
Model TA-107-B, this unit develops an RMA standard 
composite signal from standard 2 x 2” glass slides. Still- 
image pickups become a simple, economical, one-man 
job. The need for costly film trailers and the operation 
of movie projectors for short bits, are minimized. The 
Monochrome Scanner soon pays for itself. Definitely, 
here's a ‘must’ in the money-making telecast setup. 


} Early delivery predicated on previous orders 


DU MONT MONOCHROME SCANNER Model TA-150-A 


A short-persistence Du Mont 10’ C-R tube pro- 
duces a light beam focused by a projection lens 
on to the glass slide. A condenser lens focuses 
that light beam after passing through the slide, 
on to a multiplier-type photo-electric cell. The 
signal voltage developed is amplified and mixed 
with blanking and sync pulses, resulting in the 
RMA standard composite picture signal. 


An automatic slide changer handles up to 25 
Positive or negative 2 x 2" glass slides, operated 
from local or remote position. The equipment 
houses the C-R tube and necessary circuits for 
producing a bright, sharply focused raster on 


© AcceEN B® DU MONT LABORATORIES, INK 


Reduced studio operating budgets 
...expanded program facilities... 
with the DU MONT MONOCHROME 
SCANNER Model TA-150-A... 


ate tail 


of TELECASTING! 


& Precisely, this latest Du Mont development, the Mon- 
ochrome Scanner Model TA-150-A, is virtually ‘The 
Magic Lantern of Telecasting.’’ It handles test patterns, 
commercials, station identification, still photographs, 
cartoons, graphs—any and all non-animated subjects in 
the only logical and really economical manner. 


the tube screen. The raster is kept in constant 
focus by the focus-stabilizer circuit. Sweep-fail- 
ure protection is provided by automatically cut- 
ting off the high voltage to the tube. The raster 
is developed by sweep circuits driven by hori- 
zontal and vertical pulses. 


A switch inserts sync if a composite signal is 
required, or leaves out the sync if only a video 
and blanking signal is required for video mix- 
ing purposes. Controls to set sync and blanking 
levels are provided. The control panel carries 
all necessary switches, fuses and fuse indica- 
tors. A fadeout switch sets the fading of the sig- 


funir 
CLoseD = SAME UNIT OPEN 






































































nal to black level when slides are changed for 
slow, medium or fast rate of change. 


The unit is complete with its own high and low 
voltage power supplies. Operates on 115 v. 60 
cycles. Approx. 8.0 amps. 


Mounted in standard rack measuring 8312" h. x 
22” w. x 18" deep. 





ALLEN B. DU MONT LABORATORIES, INC. . 


TELEVISION EQUIPMENT DIVISION, 42 HARDING AVE., CLIFTON, N. J ° DU MONT NETWORK 


AND STATION WABD, 5IS MADISON AVE.. NEW YORK 22, N. Y . DU MONTS JOHN WANAMAKER TELEVISION STUDIOS, WANAMAKER 


PLACE, NEW YORK 3, N. Y . 
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STATION WITTG, WASHINGTON, D. C. ° 


HOME OFFICES AND PLANTS, PASSAIC, N. J 
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pecely OMPONENTS 


| For Every HI-QUALITY Installation 
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| @ Above is a reproduction of the large mural which adorns the wall of our new offices in Franklinville, N. Y. 
' It provides a comprehensive picture of the many applications into which Hl-Q Components find their way. 
| . : a 
‘a > 7 
i 74 J- = 
iH ; e ° . 
4 | COMPONENTs @ In the air, on land and sea, in myri- 
BETTER y ar ads of industrial and domestic applica- 
AY ; atid : 
. tions, you'll find Hi-Q Components set 
4 Pecified tolerant’ the standard for Precision, Quality, Un- 
; iy fe eee + 
t ™Mainta ‘a ° es . . fa al 
(MOUS Manufaciyys ne? Vt entire iformity and Miniaturization. The ser- 
Interpret this fog @ Controls : 
: SO maigsT At etter pccer terms of youy ices of cur engineering stall sxe always 
#8 your ony 28°! OF trouble at YO Customers: vices of our engineering staff are always 
MINIA m% vet better. ee Performance. ” 


business moe, "** Smalless BiG y available for consultations. Why not 
your ects Possible Space ALUE compo _ 
{ ON costs : sev A nents in the 
“* + Inereese your preg. “PCH reduce write us today? 


Electrical Reactance Corp.( 


FRANKLINVILLE, N.Y. ; 








Plans: FRANKLINVILLE, N. Y.—JESSUP, PA.—MYRTLE BEACH, S. C. 
Sales Offices: NEW YORK PHILADELPHIA DETROIT CHICAGO LOS ANGELES 
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Here’s the 
Recorder 
You asked for! 










The best features of Presto’s dual motor 





gear drive with the overhead mechanism 





and turntable of the famous Presto 6-N. 





. Ss, engineers have often asked us for a 


compact, economical yet high-quality re 





corder. Now you may have it in the Presto 





66-G for standard and microgroove recording. 


es. rea 





Here is a unit ideally suited and priced for 





the typical broadcast station or large tran- 








scription manufacturer. List price, Standard 






































\lodel, $996! ($70 additional for micro- 
groove. ) 

Here's perfection in total speed regulation . 
and very low mechanical disturbance, thanks 
to the standard Presto dual motor gear drive. 

Here's high gualtt recording, too, for the 
66-G, of course, incl i Le S th Pri sto > cut- 
tng head. 

You'll find 66-G equal to the most exacting 
recording tasks when used with suitable am 
plifiers such as Presto 92-A recording ampli 
fier and 41-A limiter amplifier. 

4 

FOR HIGHEST FIDELITY... IT'S PRESTO DISCS : 

Microgroove, even more than standard recording, ; 
demands a perfect disc. The answer is Presto. For, 
sixteen years ago, Presto made the first lacquer-coated 

discs...and today Presto discs are first in quality. 1 

READY NOW: Magnetic Tape Recorder 

4 f You probably saw Presto’s new superquality mag- 

| netic tape recorder at the LR.E. Show. If not, be ' 

sure to see it in Presto’s room at the N.A.B. Con | 

vention in Chicago 

RECORDING CORPORATION 








a Paramus, New Jersey i Mailing Address: P. O. Box 500, Hackensack, N. J. 
In Canada: WALTER P. DOWNS, LTD., Dominion Sq. Bldg., Montreal 





WORLD'S LARGEST MANUF A (RER OF INSTANTANEOUS SOUND RECORDING EQUIPMENT AND DISCS ; 
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Ohmite Rheostats cre available in 
ten sizes from 25 to 1000 watts. 
































MEET REQUIREMENTS OF 
JOINT ARMY-NAVY SPECIFICATION oo 
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Resistors Illustrated Are Gr gs 1, § 

Li Class |, ames: - 
‘OHMITE\ 
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WIRE-WOUND MEET REQUIREMENTS OF 








RESISTORS JOINT ARMY-NAVY SPECIFICATION JAN-R-26 

















OHMITE 











— Se, 





SEE HOW MUCH THIS .002 ELECTRICAL STEEL 



















CAN IMPROVE YOUR PRODUCTS 


Is the wide swing in induction indicated below of value 
to your products when the corresponding change in 
magnetizing force is small? 

These and other characteristics of Armco Thin-Gage 
Electrical Steels offer you many advantages in the de- 
sign and operation of various high-frequency equipment. 

For example, if excessive heating is a limiting feature 
of your design, or it is important that the eddy currents 
produce only the slightest delay in building up of the 
flux, then Armco Thin-Gage Electrical Steels can assure 
top performance for your products. 

Charts on this page show results of tests on .002” 
(.05 mm.) Armco Thin-Gage. Note that its operating 
characteristics are given for frequencies up to 100,000 
cycles a second. 

Magnetic properties of this thin steel are fully devel- 
oped by annealing at the mill, and the strip is supplied 
with CARLITE insulation on both sides. This insulation will 
remain effective even if you reanneal the laminations on 
your cores. 

Whether you are now manufacturing high-frequen- 
cy devices, or your equipment is in the “idea stage," 
be sure to look into the extra advantages of special 
Armco Thin-Gage Electrical Steels. Write for complete 
information. Armco Steel Corporation, 152 Curtis Street, 


Middletown, Ohio. Export: The Armco 
—_— 
AAW, 


International Corporation. 
ARMCO THIN-GAG 
ELECTRICAL STEELS 
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O-C MAGNETIZATION CURVE FOR A SAMPLE OF 

©0002" ARMCO THIN-GAGE ELECTRICAL STEEL 
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INDUCTION - GAUSSES 

CORE LOSS CURVES FOR A SAMPLE OF 0.002" ARMCO 

THIN-GAGE ELECTRICAL STEEL 
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Important Announcement To Our Many Friends 


In The Broadcasting And Specialty Electronics Fields 


CORNELL-DUBILIER ELECTRIC CORPORATION 


333 HAMILTON BOULEVARD 


Sarados So. PLAINFIELD, N.J. 


To Our Customers: 


We take pleasure in announcing the purchase of the Faradon 
Capacitor Division of the Radio Corporation of America. 


Cornell-Dubilier acquired by the purchase the good will and 
trademark of *Faradon*, the inventory, tools, dies, molds, equipment, 
instruments, designs, processes, and patent licenses. We have moved i 
the Faradon equipment to our plants and are presently manufacturing j 
the complete line of Faradon capacitors previously manufactured by 
the Radio Corporation of America. 


Cornell-Dubilier transmitting capacitors and PFaradon 
capacitors will be sold as separate lines, as Faradon capacitors are 
not always interchangeable with those of Cornell-Dubilier. Orders 
for Faradon capacitors, using the Faradon part numbers, may be mailed 
to our Sales Office at South Plainfield, New Jersey. 

The high quality for which both Faradon and Cornell-Dubilier 
have been known for the last four decades will be meticulously main- 
tained. The addition of the Faradon line will greatly improve our 
services, particularly to the broadcast stations and for those engaged 
in the specialty electronic fields. 


‘ The continued confidence of our customers in our product has 
made possible the acquisition of this additional outstanding line. 


Sincerely yours, 


t CORNELL-DUBILIER ELECTRIC CORPORATION 


OBIK 





“ 3 PLANTS LOCATED in wv 8 8 
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CORNELL DUBILIER ELECTRIC CORPORATION 


CAPACITORS > AUTO VIBRATORS TV AND FM ANTENNAS - POWER CONVERTERS 
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RELAYS OF ADAPTABILITY 








Type BOHO 





Type BN 


Type BG 


Thousands of specifications are filled by the complete 
line of Allied Relays—seven of which are grouped around 
the Allied emblem of engineering leadership. 


Allied Control engineers pioneered the design of relays 
from signal circuits to 75 ampere contacts, coils from 
12 milliwatts to 3!/2 watts to give the smallest mounting 
area and accessible wiring facilities. 

*Type ‘‘BOHO"' is D.P.D.T. relay sealed with standard 
octal plug. Contact rating of 5 to 10 amperes and coil 
capacity of 115 v. D.C. at 2.5 watts and 220 volts; 25 


and 60 cycles at 4.5 volt-amperes. 

*Type “CN” is S.P.S.T. doubie break relay with 50 ampere 
contacts and coil capacity of 115 v. D.C. at 3.5 watts and 
220 volts; 60 cycles at 10.5 volt-amperes. 

*Type “BN” is 6 P.D.T. relay with 15 ampere contacts and 
coil capacity of 115 v. D.C. at 3.5 watts (not available 








Type SK 





Type BO 


in A.C.), 

*Type “BG” is $.P.D.T. relay with 2 ampere contacts and 
coil capacity of 25 v. D.C. at 50 milliwatts (not available 
in A.C.) 

*Type “BO” is D.P.D.T. relay with 15 ampere contacts 
and coil capacity of 115 v. D.C. at 2.5 watts and 220 
volts; 25 and 60 cycles at 4.5 volt-amperes. 

*Type “‘F’’ is S.P.D.T. with 2 ampere contacts and coil 
capacity of 85 v. D, C. at 1.5 watts (not available in 
A.C.). 

*Type ‘’SK" from S.P.S.T. up to 4 P.D.T. with 1 ampere 
contacts and coil capacity of 60 v. D.C. at 750 milliwatts 
(for 4 P.D.T, relay) not available in A.C. 


Allied Control representatives are located throughout 
the United States. A short note to our home office will 
give you the name of our nearest representative. 

aL-118 


ALLIED CONTROL CO., INC, 2 cast aio avenue, new york 21,6. 7, 











Vibration 
Control 








Columbian Humming Birds, one of the famous 


drawings trom nature by John James Audubon 











Wing vibration, nimbly controlled, keeps the 


humming bird in flight, enables it to feed with- 
out alighting. 

Electric vibration is the essence of telephone 
transmission. Voice, music, pictures, teletype — 
no matter what type of signal—the story is told 
by the frequency and strength of not one, but 


many vibrations 


Learning how to control electric vibrations to 
pin-point accuracy has been one of the basic jobs 
of Bell Laboratorics scientists in their develop- 
ment of the “carrier” art which enables the send- 


ing of many more conversations over existing 


wires. Among their inventions have been oscil- 
lators, modulators, filters, coaxials, wave-guides, 


and radio lenses. 


Constantly Bell Laboratories scientists discover 
new and better w ays to control and adapt clectric 
vibrations by wire or radio to the needs of the tele 
phone user. Their pioiteer work in this field is onc 
important reason behind today’s clear, dependable 


and economical telephone service. 


BELL TELEPHONE LABORATORIES 


Exploring and inventing, devising and perfecting, for con- 


tinued improvements and economies in telephone service 








—— 





awiaguuitiigam method of drilling 


microscopic holes 


. 


that depends on NICHR 0) ME 


| 
| 
' 
| 
aud 


Hi 


} 

| 

! : 

1 3 

Lice que cue Gun ca> GED GED OD GD GD ow GD Ot OD Cw ow EE 


High coefficient of linear expan- 
sion of Nichrome V permits maxi- 
mum vertical movement of spindle 
with shortest possible length of wire 

High tensile strength of Nichrome 
V permits use of a spring large 
enough to furnish sufficient force 
to drive spindle down 

High heat-resistance of Nichrome 
V permits heating wire to 1700 F 
without permanent elongation— 
affording substantial drill feed 
range 

High specific resistance of Nich- 
rome V minimizes heating current 
required 


Until now, precision drilling of extremely small diameter 
holes (such as .0016” dia.) has been manually controlled. 
Even with highly skilled operators, however, drill breakage 
has been frequent—resulting in waste of time and effort, 
and damage to work and equipment. 

But now comes the revolutionary Microdrill. Relying on 
sensitive electronic circuits, instead of the human senses of 
feeling and sight, it operates infallibly and precisely by 
means of remote electric controls. 

Heart of the drill press is a spring-loaded Nichrome V 
wire which, when heated electrically, expands, thereby 
lowering the drill spindle. Conversely, when heating current 
is decreased, it contracts and raises the spindle. Electronic 
control of the heating current effects extremely smooth 
vertical travel, the drill being raised or lowered at a pre- 
cisely adjustable rate. 

Holes as small as .0016” in diameter are drilled with 
utmost ease—drill breakage reduced to a negligible mini- 
mum. Time is saved. Costs are cut. 

Says the manufacturer, Teletronics Laboratory, Inc., 
Westbury, N.Y.: ‘“‘The wire used in the Microdrill must 
have a high coefficient of linear expansion, high tensile 
strength, high specific resistance—and must be able to 
retain its physical and electrical properties at high tempera- 
tures. We know of no other wire as suitable for our purpose 
as Nichrome V.” 

If you, too, have a product-performance problem, why 
not consult with us. In addition to Nichrome and Nichrome 
V, we make over 80 alloys for the electronic and electrical 


industries. One or more of these may be what you are 
looking for. 


*Nichrome is manufactured only by 


Driver-Harris Company 


HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle 
Manufactured and sold in Canada by 
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 





*T.M. Reg. U.S. Pot. OF 
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you have to beat —— 


v Flame Resistant 
/ Heat Resistant 
¥ High Dielectric 


¥ High Insulation 
Resistance 
Easy Stripping 
v Facilitates Positive 


Soldering ra 
¥ Also unaffected by the 
heat of impregnation— 
therefore, ideal for coil CENTIGRADE 600 VOLTS 


and transformer leads 








the TELEVISION hookup wire 


by 








approved by Underwriters Laboratories at 








Proven BEST by exhaustive tests! Leading producers of 
RUBBER 75° 


PLASTIC _________80° 4 tronic applications specify our Underwriter Approved 
“NOFLAME-cor‘’:__90 “NOFLAME-COR” as a MUST. Immediate delivery. All 


sizes, solid and stranded. Over 200 color combinations. 





television, F-M, quality radio and all exacting elec- 











COMPLETE ENGINEERING DATA 
AND SAMPLES ON REQUEST 


“made by engineers for engineers” 


CORNISH WIRE COMPANY, inc. 








605 North Michhgee Avenue, 15 Park Row, New York 7, N.Y. 1237 Punt Ledger Bidg., 
Chicago 11 Philadelphia 6 


MANUFACTURERS OF QUALITY WIRES AND CABLES FOR THE ELECTRICAL AND ELECTRONIC INDUSTRIES 
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Variable Voltage 
giving you — 


trouble? 






















DO YOU MAKE—OR USE— 
ANY OF THESE? 
Here are just a few of the appli- 


cations where you may find a 
G-E automatic voltage stabilizer 


G-E Automatic 
Voltage Stabilizers 
provide a steady (15 volts 


i valuable: 

| sai P - 

| Where precision equipment fails to operate 

i satisfactorily because of ups and downs of in- 

; Radio transmitters and radar equip 
put voltage. General Electric stabilizers supply ae 


an economical remedy. Small in size. they can Laboratory testing equipment and 


i : — i Votion-picture proje i 
; 115 volts while line voltage varies from 95 to 130 volts. fation-picture prajecters and sound 


equipment 


easily be built into your equipment to supply automatically a constant pe ae 


‘These stabilizers have no moving parts. hence present no maintenance Velephone apparatus 


problem. They are available in standard ratings from 15 va to 5000 va. Precision photographic equipment 
hy one ° ee , ‘ ind photometers 
Stabilization is instantaneous (less than three eveles) and within * | per bniiand avai 


. P . Phototube equipment 

cent for fixed. unity -power-factor loads. 

j Calibration of electric devices 
Contact vour local G-E office for a call by one of our engineers. Or let 

’ > Color comparators 

us evaluate your problem by sending data and description of the circuit Electron-tube apparatus 


and load. Inquiries invited about special units. For general information. Flectro-chemical analysis 


ask for Bulletin GEA-3634B. Apparatus Department. General Electric 


Rectifiers full-wave 


Company. Schenectady 5. N.Y. Lighting circuits 
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) DELTAMAX now acieoe/ 


16 x 10> Gausses (B) 





Bio H=!5,100 


2 mil Allegheny Deltamax 
A new Magnetic Core 
Material with a rectangular 


hysteresis loop... 


——EE————E——— ES ae 7 ——EE — Se se | 
“25 -20 33 ae mi . +! : | ; ‘ 4 5 Ke) ; LS 20°. 25 
-—— scale change 5x —— | Oersteds (A) scale change 5x —+ 


Commercially available 
in standard sizes of 
toroidally-wound cores, 
heat treated and cased, 
ready for your use. 





Where can YOU use a Magnetic Material 
with these specialized, dependable characteristics? 


The properties of Deltamax are invaluable for complete consistency in each standard size of core. f 
many electronic applications, such as new and Deltamax is the most recent extension of the q 
improved types of mechanical rectifiers, magnetic family of special, high-quality electrical materials 
amplifiers, saturable reactors, peaking trans- produced by Allegheny Ludlum, steel-makers to q 
formers, etc. This new magnetic material 1s avail- the electrical industry. It is an orientated 50% ‘ 
able now as “‘packaged” units (cased cores ready _ nickel-iron alloy, characterized by a rectangular 


for winding and final assembly) distributed by the — hysteresis loop with sharply defined knees, com- 
Arnold organization. Every step in manufacture  bining high saturation with low coercivity. 
has been fully developed; designers can rely on @ Call on us for engineering data. 








At? ‘THE ARNOLD ENGINEERING (SOMPANY 


22 mot? SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 
147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS cuit 








eee 
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FAST DIRECT READINGS 


800 mc to 
2100 mc 


NO CHARTS OR INTERPOLATIONS 





-hp- 614A UHF Signal Generator 


Direct reading output, accuracy +1 db...Constant 
internal impedance, SWR 3 db...Direct frequency 
control...External modulation 0.5 microseconds 
pulses to square waves...CW, FM, pulsed output. 


This new -/p-— signal generator will 
save you hours of time and work in 
making UHF measurements be- 
tween 800 and 2100 me. Its many 
different modulation and pulsing 
capabilities mean these man-hour 
economies can be applied to a wide 
variety of measurements receiver 
sensitivity and alignment, signal-to- 
noise ratio, conversion gain, stand 
ing wave ratios, antenna gain and 
transmission line characteristics, to 
name but a few. 

Carrier frequency in mc can be set 
and read directly on the large central 
tuning dial. R-f output from the kly- 
stron oscillator is also directly set 
and read in microvolts or db. No cal- 
ibration charts or tedious interpola- 
tion are necessary. And thanks to 
the unique ~/p— automatic tracking 
mechanism, no voltage adjustments 


Form SPEED 


are needed during operation. 

R-f output ranges from 0.1 volt to 
0.1 microvolt. Output may be con- 
tinuous, pulsed, or frequency mod- 
ulated at power supply frequency. 
The instrument may be modulated 
either externally or internally and 
may be synchronized with positive 
or negative pulses or sine waves 

Because of its wide range, high 
stability and versatile usefulness, this 
new —/p- signal generator is adapt- 
able to almost any uhf measuring 
need. The instrument ts available for 
early delivery. Contact your —/p- 
field representative or write direct to 
factory for complete details and tech- 
nical specifications. 


HEWLETT-PACKARD CO. 
1874-A Page Mill Road, Palo Alto, Californie 
Export Agents: Frozor & Hansen, Ltd 


301 Clay Street * San Francisco, Calif., U.S.A. 


AND ACCURACY 


op laboratory instruments 
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SPECIFICATIONS 


FREQUENCY RANGE: 
800 to 2100 mc. Selection is made by means 
of a single directly-calibrated control cover 
ing entire range. No charts are necessary. 
FREQUENCY CALIBRATION ACCURACY: 
=W%. 
OUTPUT RANGE: 
1 milliwatt or .223 volts to 0.1 microvolt (O 
dbm to —127 dbm). Directly calibrated in 
microvolts and db; continuously monitored 
ATTENUATOR ACCURACY: 
Within 1 db without correction charts. A 
correction chart is provided when greater 
accuracy is desired. 
OUTPUT IMPEDENCE: 
50 ohms. SWR 3 db (VSWR 1.4). 
EXTERNAL MODULATION: 
By external pulses, positive or negative, 
peak amplitude 40 to 70v., 0.5 microsec 
onds to square wave. 
FM MODULATION: 
Oscillator frequency sweeps at power line 
frequency. Phasing and sweep range con- 
trols provided. Maximum deviation approx- 
imately —5 mc. 
INTERNAL MODULATION: 
Pulse repetition rate variable from 40 to 
4000 per second; pulse length variable from 
1 to 10 microseconds. Pulse rise and decay 
approximately 0.1 microseconds 
TRIGGER PULSES OUT: 
1. Simultaneous with r-f pulse. 
2. In advance of r-f pulse, variable 3 to 300 
microseconds. 
(Both approximately 1 microsecond rise 
time, height 10 to 40 volts.) 
EXTERNAL SYNC PULSE REQUIRED: 
Amplitude from 10 to 50 volts of either pos 
itive or negative polarity and ' to 20 micro 
seconds width. May also be synchronized 
with sine waves. 


Data subject to change without notice. 
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Simple Jobs... 
Intricate Jobs... ~ 





We Give Them All 
“High Hat’ Quality 





Whether you come to us for simple stamped-out 
chassis, ordinary metal boxes or the most intricate 
electronic apparatus housing, your job will receive 
the same Karp quality treatment, plus every pos- 
sible economy. 

The same long-experienced principals of our staff 
will give you intimate, personalized service, from 
planning and design to delivery. Your work will be 
done by highly skilled specialists, in a plant which 
is without an equal in its field for up-to-date ma- 
chinery and modern facilities. Welding, when 
needed, will be done under precise timing controls 
. . +» painting and finishing with the most modern 
equipment and conditions. 

In most cases, our vast variety of dies will save 
you the cost of special dies and jigs. We will give 
your work accuracy and uniformity that will make 
your final assembly easy, time-saving and hence 
economical. 

Try us for the plain or the precise . . . the every- 
day or the elaborate and de luxe . . . in modest or 
substantial quantity. Whatever your needs in sheet 
metal fabrication, it pays to get our estimate. 


WRITE FOR NEW CATALOG 


KARP METAL PRODUCTS CO., INC. 


215 - 63rd STREET, BROOKLYN 20, NEW YORK 


Custom Craflsmen tr Shee Alelal 
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THIS COMPLETE AN/DKT-3 
TELEMETERING SYSTEM WITH PICK-UPS 
WEIGHS 


LESS THAN 12” POUNDS 


The time-tested Bendix-Pacific basic sub-miniature system illustrated above, 





0 Motion Pick-up 





Pressure Pick-up 


High Pressure 
Pick-up 






Accelerometer now approved as AN DKT-3, offers outstanding advantages for precise remote 







instrumentation on guided missiles, aircraft and for industrial use where con- 


Altimeter Gage ventional means of measurement are impractical because of inaccessibility. 










The entire system as shown, including pick-ups and batteries for 30 minutes 
operation, takes up only 130 cu. in. and weighs less than 12% pounds. The basic 
system provides six channels of information and with the addition of a TSC type 
commutator and associated equipment up to 48 channels are available. The 
system operates on 210-220 mc (also available on 80-84 mc) 


Commutator 


2 oo 0 98 O 


Telemetering 
Case With 
Sub-Carrier 
Oscillators 









Bendix-Pacific facilities include installation and application engineering, 
field operation, data reduction and engineering consultation. Complete ground 


oO Transmitter 






(217 mc) station facilities, including antenna also may be purchased. Information is 
available upon request -—— — 
+ —s + — tee —“ 
ye a) 
aecifie Liyision 
Fadl 
ce MONTH MOLiV MOOD, CALIF 
jf ; 3 or 

‘ane ce TO MEASURE...TO INDICATE...TO WARN...AT A DISTANCE 


EAST COAST ENGINEERING OFFICE: 475 FIFTH AVENUE, NEW YORK 17, N. Y. 
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Insulated ae: 


Temperature Coefficient 


NPO +250 
Capacity Tolerance 
0.25* +0.1 MMF 
0.5 +0.1 MMF 
0.75 +0.1 MMF 
1.0 +0.1 MMF 
1.2 70.1 MMF 
Temperature Coefficient 
N750 +250 
Capacity Tolerance 
0.75 +0.1 MMF 
1.0 +0.1 MMF 
2.2 +0.1 MMF 
Temperature Coefficient 
N1400 + 250 
Capacity Tolerance 
3.3 +.25 MMF 
4.7 +.25 MMF 


*Style K molded insulated; 
all others are Style 331] 
dipped phenolic insulated. 





*Ceramicor 








at an economical price sx: 


Here are accurate, quality, low capacity close toler- 
ance ceramic condensers that will go far in improving 
performance of front ends and other oscillator circuits. 


Because of special processing methods, many pop- 
ular values with capacity tolerances as close as +0.1 
MMF are available at prices comparable to wider 
tolerance condensers. The values and temperature 
coefficients of these Erie Ceramiconsare listed at the left. 


If you have an application for these units, we will be 
glad to send you samples of the capacities you select. 


Eleet ° Diiuisé 


ERIE RESISTOR CORP., ERIE, PA. 


LONDON, ENGLAND ra TORONTO, CANADA 
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the first line of 


STANDARD 


electronic AC voltage 





General Application 





| vain — aeRenee “Regulation regulators and nobatrons 
a po oe GENERAL SPECIFICATIONS 
a ochaue pn © Harmonic distortion : max. 5% basic or 2% “S” 
2000 200-2000 0.2% models 
*Models jlable with i d regula- 





tion accuracy. 


2 .— voltage range: either 95-125 or 190-250 
volts 


@ Output: adiustable between either 110-120 or 
220-240 volts 


@ Input frequency range: 50-60 cycles 


- 


@ Power factor range: down to 0.7 P. F. 


All AC Regulators and Nobatrons may be used at no load. 


Special Models designed to meet your unusual 
applications 


Write for the new Sorensen catalogue. It contains 


complete specifications on standard Voltage Regu- 
lators and Nobatrons. 





Special Transformers, D. C. Power Supplies, Saturable Core 
Reactors and Meter Calibrators made to order; please 


Extra Heavy Loads 





load Range *Regulation SE Se 
Model Volt-Amperes Accuracy 
3,000 300-300¢ 0.2% a) ~ 
5000 500.5000 0.5% SORENSEN & Company, Inc. 
10,000 1000-10,000 0.5% 
15,000 1500-15,000 0.5% Stamford, Connecticut 


*Models available with increased regulo- 
tion accuracy 


Represence 





The NOBATRON Line 


400 Cycle Line 








Output Leod Renge Inverter and bay Regulators for 

} Voltage DC Amps. 

6 5-15-40-100 Single Phase and Three Phose 
12 5-15-50 Load Range Reg. ‘ i 
> we poe an flag 3-Phase Regulation 

; 48 15 D 100 10-100 0.5% Star-connected three-phase systems con be 
125 5-10 D 500 50-500 0.5% handled effectively. Other three-phase sys- 

Regulation Accuracy—.25% from ‘4 to full D 1200 20-1200 0.5% tems must be reviewed by our Engineering 
load. D 2000 200-2000 0.5% 


Dept. VA Capacities up to 45 KVA, 
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Little lamps can help your product 


ANT extra features to put 

your product in the lime- 
light and to win applause from 
customers? It’s easy with General 
Electric miniature lamps! 

Little lamps can simplify oper- 
ation, add extra convenience and 
safety in dozens of electronic appli- 
cations. Use them as warnings to 
tell whether the current is on or off. 
Install them as “‘tell-tales”’ to check 
the operation of individual circuits. 
Apply them in novel design features 
that pay off in added attraction 
and sales value. 


Whatever miniature lamps you 
need, General Electric makes ‘em 
all—more than 1,000 different types 
and sizes. All voltages and wattages. 
Filament or neon glow. And every 
General Electric miniature lamp is 
made to the same high standards of 
quality as its bigger brothers. 

For assistance in selecting the 
proper type for your particular 
applications, consult your nearest 
G-E lamp district office. Or write 
General Electric, Nela Park, Cleve- 
land 12, Ohio. 


G-E LAMPS 
GENERAL @ ELECTRIC 
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Whatever lamps you need— 


makes ‘em all! 
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The big three out of 30 types of 
toroidal coils we are supplying. 
TC-1 any ind. up to 10 hys. 
TC-2 any ind. up to 30 hys. 
TC-3 any ind. up to .750 hys. 


Attenuations in DB 





Wide band sharp cutoff band pass. 
Size: 2x 3, x 6%. 


me Ystal filter 1 
t PPlications 
rida} Coils 00 


NE 





YONKERS 2, NEW YORK 


CABLE ADDRESS BURN 


ALL INQUIRIES WILL BE PROMPTLY HANDLED WRITE FOR TECHNICAL INFOR/AATION 











INGED DRIVE! 
“a PHILLIPS 


R 
TAPE 


Motor-Makers Know that 


AMERICAN 
PHILLIPS SCREWS 


put up a “Good Show”’ 








ah RECESS 













On the Production Floor...and 
Sales Floor, too! 


Tole Loh Mma tliaiieLes Assembly rolls along smoothly in high gear, with 


fastenings made by American Phillips Screws that turn up straight and tight every time 

. with never a slip or a slash to spoil costly enameled surfaces. Workers do more 
and better work, far more easily, than they ever did with out-of-date slotted screws. 
And time savings run as high as 30°. That's why so many million American Phillips 
Screws are used in automotive plants every month. 


The modern mark of American Phillips’ cornerless, crossed 


recess is one of the quality insignia of top cars and trucks . . . a feature looked for 
and recognized by customers. It means no unsightly burred heads to mar sales appeal 
or snag clothes and hands. And it means extra vibration-resistance to keep bodies 
tight and squeak-free. Does your product have this double-feature of production- 
economy and sales promotion? Then write: 





AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago 11: 589 E. Illinois St. Detroit 2: $02 Stephenson Building 












MERICAN j]i77 





ALL TYPES 

ALL METALS: Steel, 

Brass, Bronze, Stain- 

less Steel, Aluminum, 

Monel, Everdur (sili- 
| con bronze) 
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... of new and better products made pos- 


sible. These curves show the static and 


dynamic (1000 cycle) magnetization char 
acteristics of “Permanite”. This new mag- 
netic alloy has the extremely useful prop- 

erty of reaching magnetic saturation witha 
i very slight change in magnetizing current. 
+ 


Utilization of this property in a core and 


coil assembly results in a magnetic am 





‘ plifier of extreme reliability for many 


applications. 
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Permanite cores are available now. 


can deliver spiral wound permanite cores 


of any size, all having identical magneti- 


7ation 


characteristics 


One Sook TELLS THE STORY 
I-T-E 


This will enable 


designers to predict equipment perform- 


ance accurately and positively. 


One look at the curve tells the story of 


‘*Permanite”’. 


’ 


But Permanite is only part 


of the continuing story of I-T-E research 


and development to bring you better 


equipment 


and 


better 


designs first 


For additional information write— Rectifier division I-T-E or consult your 
local I-T-E representative 


THE LEADER IN TECHNICAL EXCELLENCE 


1-T-E CIRCUIT BREAKER CO., 19TH & HAMILTON STREETS, PHILADELPHIA 30, PA. 
31 OFFICES IN THE UNITED STATES. In Canada, Eastern Power Devices, Ltd., Toronto 


SWITCHGEAR © UNIT SUBSTATIONS © ISOLATED PHASE BUS STRUCTURES + RESISTORS SPECIAL PRODUCTS 





/ 
Y 


egg: / 
aranteed fo Y, part per millign per degree 


/ / / / 
tupfing-fork L standard wjth 
/ 
/ / 


crf . /The ‘perk is/ temperature-coshpensated /and 
tee hep a sealéd agaifist ion of harometri pres- 


- 


n sure, en wa ined with basic equipment, 
“li time control by méchanical, 





or in copijunction with 


4 ye = iming“i ; Our enginéers are ready to 
M : 
s * 
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It's a very fast curing resin ... absolutely oil-proof, 


and with excellent resistance to moisture and high 
temperatures. Unequalled for windings operating at 
high peripheral speeds as well as those subject to 


great stresses and strains. 


Full information and generous test samples of HARVEL 
1012C will be furnished on request. Write today. 
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70 Steps a Second Speed 
Up to 10 (or more) Bank Levels 
Only 1 Field Adjustment 


For all the features you want... in any 
remote-control application... look to Automatic Electric’s 
Type 45 Rotary Switch! 


SPEED... it's faster! It carries 10 wipers at 70 steps a second 
on 46 volts dic. self-interrupted, or at 35 steps a second, 
externally interrupted. 


CAPACITY... it’s greater! Ten or more 25-point bank levels 
can be accommodated on the same frame, and single ended 


wipers can be provided for 50-point operation. 


ADJUSTMENT . . . it’s simpler! A rare readjustment of the 


interrupter springs is all that’s normally required. 


OPERATION ... it’s smoother! With an even load on al/ con- 
tacts, the Type 45 runs without galloping: there's no chatter 
or bounce 


ADAPTABILITY. . . it’s more useful! With more levels, faster 
speed and 25- or 50-point operation, it’s suitable for a 
wider variety of control applications. 


For complete information on this switch that’s new and 
better, write for our new circular. 





<p ELECTRIC | 
AUTOMATIC TZ ELECTRIC 


Distributors in U. S. and Possessions 
Automatic Electric Sales Corporation 
1033 West Van Buren Street, Chicago 7, Illinois 
In Canada: Automatic Electric (Canada) Limited, Toronto 








the Type 45 Rotary Switch 





the Class ‘‘B’’ Relay 


Here's a new relay, too, 


that can be used for 
ordinary relay service 

opening, closing or 
switching circuits—and 
for extremely high 
speed operation. Inde- 
pendently operating 
twin contacts assure per- 
fect contact operation 
Contact points are 
dome-shaped tomaintain 
uniformly low contact 
resistance. They may be 
arranged in one or two 
pile-ups with a maxi 
mum of 16 contacts on 


14 springs in each pile 
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Gq ae Huntep Is 


Frank Luck says, ‘I needed strong bars 


for my lion traps...so | got TEXTOLITE.““ G-E TEXTOLITE . 


*REG. U.S. PAT. OFF 

























| 
| 


Lions have little chance 
of escaping from this 
tough General Electric 
Textolite lion trap. Tex- 
tolite blends with the 
jungle surroundings... 
completely camouflages 
the trap. Lions walk in 
never escape. 


@ Of course this story of Frank Luck and his G-E Textolite 
lion trap is fictitious, but it does get over an important fact. ... 
General Electric Textolite is versatile. 

If you have an application that requires a non-metallic 
material with excellent electrical, mechanical, chemical, and 





| thermal properties, it will be to your advantage to investigate 
Textolite. Reduced costs and product improvement may result. 
iS G-E Textolite offers you a choice. It is produced in many 
grades—over fifty. And each of these grades has an individual 
combination of properties. None are alike. With this wide “a 7 
selection you can be assured of getting a laminated plastics with 
the correct properties for your application. Plastics Division, 
Chemical Dept., General Electric Co., Pittsfield, Mass. 


i 

f) 
~ ! — 
> 





SEND FOR THIS HELPFUL BULLETIN TODAY— 
IT’S FREE 


ace 


Write for your copy of “G-E Tex- 
tolite Laminated Plastics.” It lists 
grades, properties, fabricating in- 
structions, and detailed information 
about Textolite industrial laminates. 


G-E LAMINATED TEXTOLITE IS SUPPLIED IN 





PO RL Oa 


General Electric Company 
Chemical Department (9-4) 
One Plastics Ave., 





ay Pittsfield, Mass. 
a / \\ Please send me the new G-E Textolite 
o lomirated plastics bulletin 
LOW-PRESSURE MOLDED-LAMINATED FABRICATED SHEETS, TUBES 
MOLDED PARTS PARTS PARTS RODS Name 
Firm 


ELECTRIC Address... Sere Ree Rope Ren 
City attain 
CbD49-J1 
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OTHER STACKPOLE 
PRODUCTS 
ELECTRICAL CONTACTS 
MERCURY ARC RECTIFIER ANODES 
BATTERY CARBONS 
WATER HEATER ELECTRODES 
ELECTRIC FURNACE ELEMENTS 
RESISTANCE BRAZING TIPS 
WELDING CARBONS 
SEAL RINGS « BEARING MATERIALS 
GRAPHITE ANODES 
CARBON MOLDS & DIES 
CONTINUOUS CASTING DIES 


CARBON PILE VOLTAGE REGULA- 
TOR DISCS 


POWER TUBE ANODES 
CLUTCH RINGS 
FRICTION SEGMENTS 
PASTEURIZATION ELECTRODES 


TROLLEY AND 
PANTOGRAPH SHOES 


RAIL BONDING MOLDS 


BRAZING FURNACE BOATS 


DASH POT PLUNGERS 








on JOO] «plications 


What is YOUR application problem? 
Need a material that can be heated to 
4000° F. and thrown into cold water 
without cracking ... that will resist 
atmospheric surface action while re- 
taining Constant Contact resistance... 
that will have low friction (graphite) 
or high friction (carbon) or any inter- 
mediate frictional value? 


WRITE FOR THIS BIG CARBON GRAPHITE Book: 


In addition to a wealth of informative data, the new Stackpole Carbon-Graphite 
Specialties Catalog #40 describes hundreds of items regularly produced. More 
of the ability ot Carbon and 
Graphite to solve a broad range of design, engineering and production prob- 
lems—and of Stackpole’s facilities for producing what is needed 


STACKPOLE CARBON COMPANY, ST. MARYS, PA. 


particularly, it Contains interesting evidence 


FRICTION. . TEMPERATURE 
CORROSION...SHAFT SEALING 
AND ARC PROBLEMS... 











Model of Graphite cristal 


; 








Stackpole Carbon and Graphite com- 


ponents handle all of these assignments 





—and many more. Chemically, electri- 





cally, and mechanically, Carbon and 
Graphite offer far flung engineering 
advantages—and, for almost a quarter 
ofa century, Stackpole design and prod- 
uction service has paced the trend in 
progress along many important lines, 
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the price is 
competitive 


Collins 300G 250 watt AM transmitter 


HE Collins 300G gives you everything 

a 250 watt AM transmitter can con- 
tribute in your fight to win sponsors and 
influence audiences. 

Engineered to today’s highest standards, 
employing the finest components, it trans- 
mits a signal that is outstandingly clean, 
crisp, and inviting. 

The frequency response is flat +1 db 
from 30 to 10,000 cycles per second, chal- 
lenging the capabilities of the best AM re- 
ceivers. The noise level is more than 60 db 
below 100% modulation level. The distor- 
tion is less than 3% up to 95% modulation. 


FOR BROADCAST QUALITY, IT'S... © 


COLLINS RADIO COMPANY, CEDAR RAPIDS, IOWA 


11 W. 42nd St., New York 18, N. Y. 


Yet the 300G is competitively economical 
to buy and operate. The power consumption 
is only 1.5 kw in normal operation, 85% 
power factor. The entire complement of but 
21 tubes (including a stand-by oscillator, 
6 rectifiers and 2 voltage regulators) is com- 
prised of only eight tube types. Spare re- 
quirements are at a minimum. 

This transmitter features eye-level me- 
tering, tube visibility through front door 
windows, instantaneous power reduction to 
100 watts, complete accessibility, high safe- 
ty factors, and thorough reliability. Write 
us for further information. 





458 S. Spring St., Los Angeles 13, Calif. 










NEW C-D 
Silicone Dilecto 


There are three new grades of C-D Dilecto* that can 
withstand temperatures as high as 250°C. They are 
chemically inert, silicone-glass laminated plastics that 
offer exceptionally high heat resistance and good arc 
resistance, extra strength, and positive moisture re- 
sistance! At Continental-Diamond we've literally lived 
and worked with Silicone Dilecto—perfecting it to a 
point where we believe it can be highly useful in 

helping to solve your pro- 
duction problems — and im- 
prove product performance. 


YOUr partner \® 





DE-2-49 


BRANCH OFFICES: NEW YORK 17 e@ CLEVELAND 14 e CHICAGO 11 


oo" Pred... 


withstands an inferno of 


yicity 


to improve product performance for you! 


And this remarkable plastic is but one of many in 
the C-D family. They provide practical combinations 
of mechanical, electrical, and chemical properties— 
structural strength, light weight, positive moisture, 
heat and corrosion resistance. In hundreds of plants, 
C-D Plastics—Fibre, Vulcoid, Dilecto, Celoron, and 
Micabond — offer proof that it pays to see C-D first in 
your search for the right plastic for the job. For inter- 
esting, useful information on Silicone Dilecto, and 
other C-D high strength plastics, call or write your 
nearest C-D office, soon. 


e SPARTANBURG, S. C e@ SALES OFFICES IN PRINCIPAL CITIES 


WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 e IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 


\ 
( onZemeuee/ | See Fie ee CO MEANY 


Established 1895..Manufacturers of Lamincted Maihies since 191) -NEWALh lb + DELAW AWE 
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*Dilecto GB—-112—S 
Dilecto GB—128—S 
Dilecto GB—-261—S 
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2. EASIER ENGINEERING! 





Experiences of two well-known manufac- 
turers demonstrate this double benefit: 


Always on the alert to improve their product, 

a truck maker comprehensively tested 

Isomode mounts. Their adoption followed 
quickly. Because, instead of previous, typical truck character- 
istics, motors mounted on Jsomode units displayed passenger- 
car performance! Vibration was really isolated, even though 
the units were not at optimum locations, but placed at standard 
points to allow interchangeability with earlier models. 


fe=a Another company, with a tough vibration control 
(= | problem because they use various makes and types 

of engines in their own product, discovered engi- 
neering and production simplicity through Isomode units. 
Vibration was controlled by units placed at the regular mount- 
ing points. This accomplishment is all the more remarkable 
when you consider that the vibration varies with each type 
of engine! 


There you have actual demonstrations of the value of 
Isomode units’ outstanding advantage —“‘equal spring rates 
in all directions’. The same benefits apply to many products 
—engines to electronic assemblies. And you not only isolate 
them more easily, but also gain a mounting that withstands 
severe shocks! 


*Trade Mark Reg. U.S. Pat. OF. 











SEND FOR YOUR FREE COPY 


This Isomode design chart saves you 
hours and effort — locates best points 
on your product at which to place 
standard mountings. For bulletin 
which contains chart and helpful in- 
formation on vibration control, write 


Dept. F-5 
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TWO ways you benefit from 
MB Isomode’ Vibration-Isolators 


1. IMPROVED VIBRATION CONTROL! 


i 4% &. S 
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THE ADVANTAGES OF 
designing with 
ISOMODE MOUNTS 


They absorb vibration in all direc- 
tions equally well—vertical, as well 
as troublesome horizontal and rock- 
ing motions. 


Non-directional—can be mounted at 
any angle, in any direction, simplify- 
ing design problems. 


High load capacity in compact size — 
saving space, weight, costs. 


Large rubber volume for softness — 
yet perfectly stable and self 
snubbing. 

















tae ADLAKE 


MIGHTY MIDGET 
RELAY (No. 110) 


IS IDEAL FOR 


VALLOLA 


IT IS DEPENDABLE— 
REQUIRES NO MAINTENANCE 


The Adlake No. 1110 Relay is small enough to fit in 
one hand, yet it makes and breaks 30 amps. easily, 
and with low operating current. 


Like all Adlake Relays, No. 1110 is hermetically 


sealed against dust, dirt, moisture and oxidation; 
mercury-to-mercury contact prevents burning, pit- 
ting and sticking. It’s absolutely safe, requires no 


maintenance, and is cushioned against impact and 
vibration. 


: f f 
These qualities make the Adlake ““Mighty Mid- // Y//} 
get” ideal for use with flasher installations as well 
as in power circuits, motor and heater controls, 
traffic signals and a host of other uses. 


The Adlake Mighty Midget Relay gives you long, 

WRITE TODAY for FREE illustrated catalog, trouble-free service on outdoor installations. It’s 

with details on No. 1110 and other new Adlake weatherproof, shockproof and absolutely depend- 

Relays. The Adams & Westlake Company, 1107 able! Silent and chatterless! Equipped with com- 
N. Michigan, Elkhart, Indiana. pression-type terminals to simplify installations. 


rwe Adams & Westlake <omeany 


Established 1857 e ELKHART, INDIANA e New York e Chicago 


Manufacturers of Adlake Hermetically Sealed Mercury Relays for Timiag, Load and Control Circuits 
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FOUR COILS WOUND AT ONCE ON 
UNIVERSAL NO. 84 MACHINE 


The tremendous interest in tele- 
vision all over the country has 
created a large and attractive mar- 
ket for producers of component 
parts for TV receiving sets. 

For complete assurance of high 
quality and production in coils for 
television sets, manufacturers are 
using Universal Coil Winders. 


One of the most difficult coils 
to wind is the so-called horizontal 
sweep or fly-back transformer coil 
(Fig. 1). This can best be wound 
on the No. 84 Universal Coil 
Winder (Fig. 2), which makes it 
possible to wind one to four coils 
at once for each of the three 
sections. 


The following technical data 
was prepared by our engineers and 


WINDING HORIZONTAL SWEEP COILS 
FOR TELEVISION RECEIVERS 








Fig. 1. 


Horizontal Sweep Coil 


is intended as basic information 
when producing the horizontal 
sweep coil on the No. 84 machine. 
Another component coil for tele- 
vision is the focus coil, which is 
wound on the No. 102 machine. 
Detailed information on recom- 
mended winding practice for both 
these coils is contained in Getting 
the Most from Coil Winding — 
copies of which we will be glad to 
send you. Ask for GMCW-L. 








Fig. 2. No. 84 Coil Winder. 





NO. 84 MACHINE SET-UP FOR 
TELEVISION HORIZONTAL 
SWEEP TRANSFORMERS 


FIRST SECTION 

Wire 375 turns of No. 28 single 
nylon and enamel covered wire 
(.0156 in. O.D.) 

Cam %% in. single throw. 

Winding speed 750 rpm. 

Wind 12, using gearing 48 or 
72 with any intermediate gear to 
mesh. 

Wire guides .018 in. center slot. 

Tension medium spring in 
fourth hole from top. 

Pressure two weights on trav- 
erse frame cord. 

Wind four coils at a time. 

SECOND SECTION 

Wire 1,000 turns No. 33 single 

nylon and enamel covered wire 


(.0099 in. O.D.) 





Cam !}2 in. single throw. 

Winding Speed 750 rpm. 

Wind 2/3, using gearing 119-80 
with any intermediate gear to 
mesh. 

Guides .018 in. center slot. 

Tension sixth hole from top. 

Pressure two weights on traverse 
frame cord. 

Wind four coils at a time. 


THIRD SECTION 


Wire 1,000 turns No. 38 single 
silk and enamel covered wire 
(.0065 in. O.D.) 

Cam 3/32 in. single throw. 

Winding speed 400 rpm. 

Wind 1/7th using gears 120-40- 
88-38. (With this compound gear- 
ing, use any small gear on the 
spindle shaft on the inside of the 
120-tooth gear. The second and 
third gears will go on the inter- 
mediate stud with the 40-tooth 
gear on the outside and the 88- 





tooth gear on the inside. The 38- 
tooth gear will be on the clutch 
shaft, and should mesh with the 
88-tooth gear.) 


Wire guides .008 in. center slot. 


Tensions light spring in about 
the third hole from the top. 


Pressure one pressure weight on 
the traverse frame cord. 


Wind one to four coils at a time. 


COIL WINDING 
DEMONSTRATION ROOM 


We have in our coil winding 
demonstration room the following 
complete line of coil winding ma- 
chines: 84, 96, 98, 102, 103, 104 
and 105. 

We invite anyone who is inter- 
ested to visit our demonstration 
room and view these machines in 
operation. 


UNIVERSAL WINDING COMPANY 


a P. O. Box 1605 Providence 1, R. I. 


EFESONA 


FOR WINDING COILS 


ACCURATELY. . 


USE UNIVERSAL 


IN QUANTITY 
AUTOMATICALLY 


WINDING MACHINES 
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HIGH VACUUM oe 


cprcint 


BUILT TO MEET YOUR 
PROCESS REQUIREMENTS 4 








































We design, engineer, fabricate and install 


special High Vacuum process equipment. 


In the High Vacuum field National Research 


Corporation offers you unified, under-one-roof 











control and responsibility. We not only build 
equipment, but also undertake development 
work for others in fields where the unique ex- 
perience and ability of our own Research Divi- 
sion can be used to your advantage. 


If you plan, to profit from your own High 
Vacuum process developments —if you require 


i. a | 
a Te 


7] 


assistance in developing your processes— you 

should become acquainted with the National “ 
“gre MELTING AND CASTING 

Research Corporation, 70 Memorial Drive, casino i 


Cambridge 42, Massachusetts. 











foley Wal, te] 


HIGH VACUUM FOR INDUSTRY 


NATIONA SEARCH CORPORATION 
GOW sivtston 
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MULTIPLY BY 
ere) 


GENERAL RADIO COMPANY, Cambridge, 
Mass., uses flexible Translucent Lamicoid 
for the rear-illuminated dial of the Strobo- 
tac, a small, portable stroboscope. 


ies 


HIGH LOW 


a a 
ENGRAVING, TRANSLUCENT, snene “QUdcolne 


Big calibration figures on Engraving, ‘Translucent or Graphic Lamicoid make instrument 
dials casy to read, casy to set accurately. Lamicoid’s dimensional stability means long-lasting 
service, too. Tt stands up to heat and cold, resists moisture, oils, solvents and corrosive vapors. 


Maintenance? Just wipe with a damp cloth to clean! 


Engraving Lamicoid is a sandwich type material. Markings engraved through the surface 
to the contrasting Opaque or translucent core stand out clearly, can’t wear away. 

Figures applied by painting, printing o1 silk screen process on lranslucent Lamicoid 
show up against rear illumination, Its flexibility permits formation of simple curved shapes. 


Graphic Lamicoid incorporates printed matter laminated under a transparent surface 
on one or both sides of the sheet. 


This line of materials, ideal for dials, circuit diagran.s, signs, Instrument panels and 


charts, is unexcelled for clarity and durability. For further information about these and other 


products of our 56 years of experience in making highest quality electrical insulation, contact 
our nearest sales ofhce. 


fi 
ff > 
mica J40/000¢ COMPANY 
Schenectady 1, New York 


Offices in Principal Cities 
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ARE 
ASSEMBLY COSTS 
TOO 









NE WAY you can save is by reducing the lost time and 
motion due to inferior tubing. Dieflex Varnished Tub- 
ings and Saturated Sleevings have the flexibility, smooth bore, and 
push-back qualities that keep assembly workers’ fingers flying. And 
there is no fraying—of tubing or nerves. 


Uniform, complete impregnation assures high dielectric strength. 
The base may be either finely braided cotton or glass fiber, and 


DIEFLEX PRODUCTS LIST 


impregnation may be oleoresinous varnish or silicones—depending i 





on the requirements of your products. MADE WITH BRAIDED COTTON SLEEVING BASE | 
Grade A-1 Magneto Grade Varnished Tubings a 
Would you like to try Dieflex in your assembly and prove to Grade B-1 Standard Grade Varnished Tubings a 


Grades C-1 and C-2 Heavily Coated Saturated Sleevings 
Grade C-3 Lightly Coated Saturated Sleevings 
Heavy Wall Varnished Tubings and Saturated Sleevings 


MADE WITH BRAIDED GLASS SLEEVING BASE ; 


your own satisfaction how much 


difference it makes? We will 
gladly arrange to supply the 
quantities you need for a prac- 
















3 Grade A-1 Magneto Grade Varnished Glass Tubings y 
tical test. VARNISHED TUBING PRODUCTS Grade C-1 Extra Heavily Saturated Glass Sleevings f 
Grade C-2 Heavily Saturated Glass Sleevings i 
Grade C-3 Lightly Saturated Glass Sleevings : 
Silicone-Treated Glass Varnished Tubings and Sleevings i 
| 
} 
i: rm é iis ee: Gidea i 
INSULATION = 
Ww. C. JOHNSON PEORIA 5—101 Heinz Court | 
H. mn HOLDEN—MINNEAPOLIS 3— 1208 Harmon Place ig 
. R. BRETHEN—DETROIT 2—15 Lawrence Ave. ‘ 


MANU FACTURERS (ere) °4 20) -e-VEle), | Authorized Distributors 


INSULATION and WIRES INCORPORATED 
° . St. Lovis 3, Mo. © Atlanta, Ga. © Boston 20, Mass. 
Chicago 6 © 565 W. Washington Blvd. Detroit 2, Mich. © Houston 2, Tex. © Hillside, N. J. 
and other cities. 
MILWAUKEE 2 CLEVELAND 14 TRI-STATE SUPPLY CORPORATIONS 
312 E. Wisconsin Ave. 1231 Superior Ave., N.E. Los Angeles 13, Cal. © San Francisco 7, Cal. @ Seattle 4, Wash. 
SUFLEX CORPORATION 

DETROIT 2 DAYTON 2 33- W— 57h 3, Weedside, | N. Y. 


15 Lawrence Ave. 120 W. Second St. IT 
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ORE dependable than any minia- 
tures yet built.”” That was aviation’s 
directive ...and challenge! Thousands 
of premium-performance GL-5654’s 
and GL-5670’s now in use, prove how 
well the challenge has been met. In 
altimeters, radio compasses, radio con- 
trol equipment, and high-frequency 
aircraft radio receivers, these fine 
General Electric tubes are doing the 
extra-reliable job for which they were 
painstakingly made. 

You, as designer or user of radio-TV 
transmitter equipment, can have the 
protection of G-E custom-miniature 
dependability vow—starting with Type 


GENERAL ELECTRIC CUSTOM MINIATURES 
Made and tested for supreme reliability! 


GL-5654 (electrically the same as the 
6AKS5), and Type GL-5670 (similar to 
the 2C51 except for improved heater 
design and a somewhat higher heater 
current). Other types are being added. 
These tubes are carefully manufac- 
tured one by one, from individually 
gaged and inspected heaters, cathodes, 
grids, and plates. Each gets not less 
than 50 hours’ operation—ample assur- 
ance that when plugged in, tube per- 
formance will be in line with ratings 
consistently. Ask your G-E electronics 
office for further facts. Or write Elec- 
tronics Department, General Electric 
Company, Schenectady 5, New York. 

















cut-off grid voltage, Ib equals 
75 mua (approx) —l0v 


Typical operation, Class AB}: 











Heater voltage, a-c or d-¢ 6.3 v Heater voltage, a-cord-c 6.3 v 
Heater current 0.175 omp Heater current 0.350 amp 
Mox ratings, design center values: 
: plate voltage 180 v Mox rotings, design center values, 
gi Grid No. 2 voltage 140 v each triode section: 
ie plate dissipation 7 w plate voltage 300 v 
ui Grid No. 2 dissipation 0.5 w ae tae 
y ‘ ; plate dissipation 1.5 w 
ie Typical operation: 
ii plate voltage 180 v Typical operation, Class Al: 
} Grid No. 2 voltage 120 v plate voltage 150 v 
i cathode-bias . 
| resistor* 200 ohms cathode resistor, 
\4 plote resistance per section 240 ohms 
i (approx) 0.69 megohms plate current, 
transconductance per section 8.2 ma 
' 5,100 micromhos transconductance, per 
' plate current 7.7 ma section 5,550 micromhos 
ld Grid No. 2 current 2.4 ma amplification factor 35 
‘i (*Fixed-bias operat not ded) 
i 





plate voltage 300 v 
cathode resistor 800 ohms 
A-F grid-to-grid 


voltage, RMS 14v 
Zero-signal plate current, 
per section 4.9 ma 


moax-signal plate current, 
per section 6.3 ma 


load impedance, 
plate-to-plate 27,000 ohms 


total harmonic 
distortion 10 per cent 
mox-signal power output 1.0 w 
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FIRST AND GREATEST NAME 


GENERAL </> ELECTRIC 


180-43 


IN ELECTRONICS 









FIRST 
OF AN 


GL-5670 


9-pin miniature 
h-f twin triode 

















Increased air trattic and variable weather condi- 
tions make precision control of multi-engined 
aircraft increasingly important. Gyroscopic controls 
must function accurately under many climatic con- 
ditions, depending constantly on electrical accesso- 
ries for consistent service. Current loads subject 
accessory insulation to temperatures up to 300° F. 
while in operation, and must necessarily have the 
strength and flexibility to resist this strain. 

Ben Har Special Treated Fiberglas Tubing is used 
on the transformers in the amplifier unit of the 
Sperry A-12 Gyropilot. 

Accessory supplicrs for some of America’s great 


*Reg. T.M Z 





multi-engined transports and bombers come to 
Bentley, Harris for this remarkable insulation. 
They recognize it is essential that insulation used in 
aircraft components have high dielectric strength 
and resistance. 


Ben Har Special Treated Fiberglas Tubing will 
not crack, split or fray at the ends and will not 
support combustion. Won't break down because 
it combines toughness with flexibility. 


The wide use of Ben Har Special Treated Fiberglas 

Tubing by America’s leading manufacturers proves 

the value of this outstanding insulation. If your 
réfuct requires a “special” insulation, specify 
én Har Special Treated Fiberglas Tubing. 


BANTLEY, Harris MrG. Co., CONSHOHOCKEN, PA. 





Bentley, Harris Mfg. Co., Dept. E-33, Conshohocken, Pa. 
I am interested in Ben-Har Special Treated Fiberglas Tubing 


Send samples, pamphlet and prices 
on other BH Products as follows: 


(size of ID) 


for operating at temperatures of __°F. at volts. Send samples 

(product) ( Cotton or Rayon-base Sleeving and 
so I can see how Ben-Har Fiberglas Tubing stays flexible as string, will not crack when bent. | Tubing. 
NAME ____ COMPANY __ 0 BH Non-fraying Fiberglas Sleeving 








ADDRESS ____ —— | 
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A MESSAGE 





TO 





9? 


“Give us the tools... 





AMERICAN INDUSTRY @ 73rd OF A SERIES 


Now its the time to 


FIGHT SOCIALISM 
in Washington 


Do we want to follow Britain down the economic 
skids? 


We Americans face that question today. For we 
are being advised by Administration economists 
in Washington to take the course which destroyed 
Britain industrially. It is the temporarily easy 
course of cutting down expenditures for tools in 
order to have more things to consume right away. 


The Presicent’s Council of Economic Advisers 
tells us we are spending too large a part of our 
national income on new tools and equipment. A 
larger share, they say, should go for goods and 
services used directly by consumers. 

Before we take that advice, let us look at Bri- 
tain. When the British once allowed their indus- 
trial planis and equipment to run down — they 
started down a dreary road to industrial stagna- 
tion and decay. 

British industry once ruled the world. Low pro- 
duction costs enabled it to undersell all competi- 


tors. 





y gave British workers the highest 
living standards anywhere. 

Now al! that Britain has between it and eco- 
nomic disaster is pluck and American aid through 
the Marshall Plan. 


The British people are living poorly — still on 
rations and in austerity. With practically everyone 
working, and working longer hours than we do in 
the United States, they cannot produce enough to 
pay for the raw materials and food they must 
import. 

How did Britain get in this fix? 

The story is complicated. British sacrifices in 
two wars play a tragic part in it. But another fact 
also stands out: 

Britain began to go downhill even before World 
War I — when British industries allowed their 
plants and equipment to grow obsolete. 

Once that process started, it grew steadily 
worse. By 1929 the share of Britain’s national 
income being plowed back into capital invest- 
ment had shrunk to less than two-thirds of what 
it had been twenty years earlier. We were putting 
twice as big a share of our national income into 
capital goods at this same time. 


Skimping on capital equipment —on new plants 
and new tools—put the skids under industrial 
Britain. 


World War II only speeded up a process already 
well under way. 


continued on next page 








British industry today shows the results of its 
failure to keep up to date. Here are three examples 
found by Dr. Laci Rostas, Britain’s leading au- 
thority on measuring workers’ productivity: 

An American produces four times as much pig 
iron as his British counterpart. 

He produces more than four times as many 
tires. 

In all industry, on the average, an American 
produces almost three times as much. 

The real reason is the American’s better tools. 
The British are struggling with equipment that is, 
on the average, forty years old. 

Britain once had a big head start in industrial 
equipment. But she let it slip away. And as it went, 
Britain’s industrial and political leadership slipped 
with it. 

How could British leaders have slept while all 
this happened? 

This, too, is a complicated story. But parts of 
it stand out clearly: 

1. British business men put in more time per- 
fecting cartels to avoid competition than they 
did in improving their plants and equipment to 
meet it. 

2. British labor leaders concentrated on sharing 
the work and sharing the wealth—rather than do- 
ing the job necessary to have enough wealth to 
make the sharing worthwhile. 

3. British governments taxed away the means 
to buy new equipment. By steadily increasing per- 
sonal taxes, they undercut the ability of individuals 
to invest in new equipment. Finally, they took 
away the incentive to get new equipment by pro- 
gressively taxing away any returns on it. 

4. Farseeing socialists smiled all the while, 
knowing that as private industry more and more 
lacked the tools to do a progressive job, they would 
have their chance to run the country. 

Now, with Britain’s fate in their hands, the so- 
cialists are trying desperately to stem the nation’s 
economic decline by rebuilding its industrial plants 
and equipment. 








A complete report on our national survey, “Business’ Needs 
for New Plants and Equipment,” may be obtained by writ- 
ing McGraw-Hill Publishing Co., 330 West 42nd St., New 
York 18, N.Y. This is the fifth editorial of a special series 
on industry’s needs for new plants and equipment. 














They are making a little headway, but not 
enough. There are several reasons. One is that 
Britain must export most of the new equipment 
she can make. Another major reason—increasingly 
important for her future—is that money needed to 
renovate Britain’s run-down industry is taxed 
away to support welfare programs. The (London) 
Economist grimly puts it this way: 

“The importance of the function of saving has 
only been discovered now that the means of saving 
have largely been destroyed.” 

Our own Federal and State governments, too, 
have dangerously whittled away incentives. They 
have more than tripled tax rates on personal and 
corporation incomes in the last twenty years. Now, 
the President proposes to do more whittling. 


If the United States is not to go Britain’s way, 
we must preserve our incentives to save and to 
invest in industry. 


If the United States is to progress, we must con- 
tinue to build up our industries. 


The President’s Economic Advisers say we can 
slow down. But the McGraw-Hill survey of “Busi- 
ness’ Needs for New Plants and Equipment,” re- 
ported in the previous editorial in this series, pro- 
duced facts to the contrary. It showed that indus- 
try now plans—if it can get the money—to spend 
$55 billion in the next five years for new plants 
and new tools. Moreover, it showed industry's 
needs for new facilities are large. 

By cutting down the incentives to save, by giving 
soothing advice that we do not need to save so 
much, Washington is pushing us toward Britain's 
way—the route via industrial stagnation to social- 
ization. 

Before we skid too far, we should pull up short 
and ask ourselves: Do we want to go Britain’s so- 
cialistic way? 

There still is time to say, “No.” 





President, McGraw-Hill Publishing Company, Inc. 




















Sunglas 


recent commercial application ef high 


ses plated with stainless steel—a 


vac- 


num. Used by Bausch é Lomb Optical Co. 


rks wonders inkillin 


for RAY-BAN Gradient Density sunqla 
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strain and fatigue, and improving vision. 


/ | owtho Cyes with High Vacuum 


@ During the war, planes jockeyed 
to attack out of the sun — battleships 
maneuvered to get the sun at their 
backs. The sun glare impairing vision, 
and accuracy of optical instruments 
made them a poor target for the enemy. 


Counter strategy developed tele- 
scopic sights, range finders, and aerial 
cameras whose lenses were coated un- 
der high vacuum with transparent fluo- 
ride salts. Thus treated lens surfaces 
were less reflective, more 
light was admitted, instru- 
ments could work better 
against the sun. 

Improving aviators’ sun- 
glasses presented a difter- 
ent problem. Here the same 
high-vacuum process was 
used, but the coating must 
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serve to cut down passage of light 
through the lens. Experiments disclosed 
stainless steel as the ideal material. 


The process has been adopted for 
commercial use. At Bausch & Lomb, in 
the chamber of a DPI high-vacuum 
coater, metallic vapor of stainless steel 
is deposited ina scientifically controlled 
‘gradient’ pattern of density and area, 
These stainless steel coated sunglasses 
are now available at optometrists. 


This is but one of many applications 
of high vacuum in science and indus 
try to make improved products at 
lower cost. 


Do you know what high-vacuum 
distillation, dehydration or fusion may 
do to improve your products —to de- 
crease processing costs, or to salvage 
waste materials into valuable commodi- 
ties? DPI research men and engineers 
may be able to tell you. Write 


DISTILLATION Propucts, INC. 


727 RIDGE ROAD WEST, ROCHESTER 13, N. Y. 


Distillers of Oil-Soluble Vitamins and Other Concentrates for 
Science and Industry; Manufacturers of High-Vacuum Equipment 






























































Pyramid Type 85TM Copacitors 
are now in volume production 
for leading TV-receiver 

.monvfacturers throughout the 

U.S.A. and Canade. 


PYRAMID 
CAPACITORS 








By W. W. MacDONALD 


Parts For Tubes are being sold 
to quite a few people not ordinar- 
ily considered tube manufactur- 
Investigation of several such 
cases indicates that the need for 
tubes having very long life is the 
usual reason. 

Computer manufacturers, _ in 
particular, appear interested in 
building their own tubes. Many 
thousands are used in some calcu- 
lating machines operating many 
hours a day. By virtue of the num- 
ber employed alone, failures must 
be kept to the very minimum. So, 
while tube manufacturers wonder 
whether it would or would not pay 
to produce types having particu- 
larly long-lived cathodes for such 
specialized applications the manu- 
facturers of the machines roll 
their own. 


ers. 


Communications 
Sales should 


Equipment 
increase in 1949 to 
$23,500,000, thinks GH’s Ernie 
Vogel. Market analysis indicates 
the following breakdown: Police 
purchases up 16 percent to $6,000,- 
000, taxicab business up 25 per- 
cent to $5,000,000, utilities up 30 
percent to $4,000,000, petroleum 
industry up 75 percent to $3,500,- 
000, forestry conservation up 25 
industries up 
160, fire departments up 50 and 


percent, forestry 


highway-maintenance installations 
up 160 

Washington Office thinks 
here is only a 50-50 
local 


he operation of 


Our 
chance ot 


ipsetting laws concerning 


trucks, 


decisions 


sound 
Supreme Court 
kely to go either way in individ- 
Everything, apparently, 
depends upon how the local law is 
worded. 


lal Cases, 


Last Time We Mentioned mobil- 
ization planning (p 68, January 
we said that a government-indus- 
try stalemate appeared likely. 
Latest we’ve heard is that one gov- 
ernment agency recently wrote a 
press release giving the details of 
the first contingent contract but 
that another government agency, 


BUSINESS BRIEFS 


whose approval of the release was 
necessary, refused to approve it. 

By the time this item sees the 
light of day the contract will prob- 
ably be signed, but it may not be 
publicized. 


RMA Members produced 866,832 


television 


receivers, 


1,590,046 


f-m/a-m receivers and 11,675,747 
a-m receivers in 1948, a total of 


14,132,625 sets of all kinds. 


Pro- 


duction breakdown by months was 
as follows: 


TV F-M/A-M A-M 
Jan 30,001 136,015 1,173,240 
Feb 35,889 140,629 1,203,087 
Mar 52,137 161,185 1,420,113 
Apr 46,339 90,635 1,045,499 
May 50,177 76,435 970,168 
Jun 64,353 90,414 959,103 
Jul 56,089 74,988 552,361 
Aug 64,953 110,879 759,165 
Sep 88,195 171,753 1,020,498 
Oct 95,216 170,086 869,076 
Nov 122,304 166,701 827,122 
Dec 161,179 200,326 876,315 


Receiving-Tube Sales by RMA 


members totalled 204,720,378 in 
1948, five million more than jin 
1947. New equipment took 146,- 


162,214 receiver-type tubes, re- 
placements 47,056,521, export 10,- 
686,769 and government agencies 
814,874. 


Ten Times As Much Tin goes 
into the average television re- 
‘eiver as into the radio 
And the Department of Com- 
merce plans to cut down the allo- 
cation of tin to our industry be- 
ause of the shortage of this metal 
Therefore, it seems that conserva- 


average 


set. 


and allocation 


itself are in 


tion, substitution 
within the industry 
order for 1949. 


We Have Read 
Gulf Oil’s Gulfstream and 
the Coast Guard’s Eastwind it 
that the latter has 
earned the unique distinction of 
having participated in what ap- 
pears to be the first radar-assisted 
collision. 


From What 
about 


seems to us 


High-Tension Coils are being 
placed closer to the distributor in 
most new automobiles, according 
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Follow the Leaders to 


65 
Se The Power for R-F 


Though it would seem a strange place to look for a precious stone, each Eimac 
3X2500A3 triode, and modifications of this tube type, contains three sapphires 
making this Eimac triode a better vacuum tube better able to do a superior job 


in communication, research, and industrial applications. 


It became evident in the early stages of 3X2500A3 development that the structure 

which provided filament tension posed a problem. The source of tension was easy 

by using a conventional pusher-spring at the cool end of the center-rod, transferring 

the pressure to the top of the rod, and then out to the filaments 

But . somewhere in the structure, between the filaments and the center-rod 

there must be a non-conducting material with the ability to remain inert under high 

temperatures (1500 degrees to 1600 degrees C). It must be unaffected by electron 

bombardment and it must be physically strong 

The imaginative foresight of Eimac engineers, after exhausting the possible use of 

conventional materials, brought synthetic jewels under consideration the rest of 

the story is vacuum tube history. 

As in the past, when better vacuum tubes are made they will first bear the trade- 

mark ‘Eimac’’ . . . the result of engineering foresight . . » skill . » . imagination 
. and research 


EITEL-McCULLOUGH INC, 


728 San Mateo Ave., San Bruno, California 
Export Agents: Frazar & Hansen, 30! Clay St., San Francisco, California 
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NOM CE 


OF IMPORTANCE TO THE 
ELECTRICAL INDUSTRY 


Vickers Magnetic Amplifier 




















VICKERS ELECTRIC DIVISION, Vickers Inc., 
Announces a complete Research and Development Section 
available for your technical problems in relation to the 


following — 


MAGNETIC AMPLIFIERS 


MAGNETIC AUDIO AMPLIFIERS 
STATIC VOLTAGE REGULATORS 
STATIC MOTOR SPEED CONTROLS 
POWER SATURABLE REACTORS 


RECTIFIERS 
PHOTOELECTRIC CELLS 
SERVOMECHANISMS 
MAGNETIC FLUID CLUTCHES 


SPECIAL MOTORS AND GENERATORS 
TRANSFORMERS + ARC-WELDERS 
CONTROLLED POWER RECTIFIERS FOR 


ELECTRO-CHEMICAL PROCESSES 


The fundamental schemes employed in many of the above involve 


general use of tubeless amplifier circuits 


Magnetic Amplifiers. 


For information regarding application of the above relative to your 
requirements, you are cordially invited to consult our Engineering 


Department. 


1815 LOCUST ST. 


S E& 
Os 6 


% visi 


DIVISION 


A UNIT OF THE SPERRY CORPORATION 





VICKERS > Vf ELECTRIC 


ST. LOUIS 3, MISSOURI 






BUSINESS BRIEFS 


(continued) 


to General Motors’ Charles F. Ket- 
tering. This reduces radiation of 
noise, with some benefit to users 
of television receivers. 


Scarcely A Month Passes but 
what some manufacturer asks us 
for a new product idea, and the 
quota has increased since we pub- 
lished Paul Weiller’s “Finding 
New Products” in March. So sug- 
gestions from readers are very 
welcome indeed. We’re glad to 
serve as a clearing house concern- 
ing things needed in our field and 
not made, items that can be made 
better and/or cheaper. 

Suggestions should meet at least 
one acid test before we are told 
about them. If you had the money 
to manufacture the item in ques- 
tion but would have to gamble the 
whole roll would you make it? 


Concerning New Products, it 
seems to us that what the con- 
sumer wants and what he is will- 
ing to pay for it are frequently 
poles apart. Obviously one can- 
not produce custom-made pre- 
cision equipment at home-radio- 
receiver prices. 


Dynamotor Market-Softening 
reported by several manufacturers 
appears to be due largely to in- 
creasing competition from inher- 
ently cheaper vibrator-type power 
supplies. Some day, off in the 
still-distant future, vibrators will 
probably face similar pressure 
from all-electronic types. 


Norbert Wiener’s Story opening 
the January issue of ELECTRONICS 
proved stimulating to at least one 
reader. An ad in the Personal 
column of The Saturday Review's 
February 5 issue read as follows: 
CYBERNETIC SECRETARY, efficient as 
electronic equipment and twice as beauti- 


ful, yearns for intriguing job, preferably 
ibroad 


Two-Way Radiophone licenses 
have been issued in Australia to 
57 motor-servicing organizations, 
12 taxicab companies, two express 
carriers, bus services, many radio 
and electrical-equipment servicing 
organizations, newspapers and 
manufacturing concerns. The 
total number of licenses in the 
commercial category is 158. In 
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addition, there are 1,561 licenses 
in the names of the police, harbor 
authorities, public works, electri- 
cal supply authorities and other 
government instrumentalities. 


Australia is experiencing the 
boom in portable radio sales we 
went through a year or so ago. 
Manufacturers are at present ad- 
vertising 31 brands, and 48 models. 


A Friend Of Ours who manu- 
factures a bulky piece of produc- 
tion-testing equipment is toying 
with the idea of installing it in a 
trailer, driving the thing right 
into the plants of prospective cus- 
tomers so that its effectiveness 
can be demonstrated on a regular 
run. 


Program Hours teletranscribed 
each week by WABD, key outlet of 
the Du Mont network, total be- 
tween 14,000 and 20,000 feet of 
16-mm film. This, according to 
Lawrence Phillips, is roughly 
twice the weekly output of all 
Hollywood feature films. 


Direct Approach: Listening tc 
an f-m station the other night we 
were somewhat startled when the 
announcer said .... “Planning a 
movie evening? Why not stay 
home and see a movie on your 
television set instead.” 


Thus writes the moving finger. 


LP Record-Player Sales totalled 
600,000, and 2,000,000 of the long- 
playing disks had been marketed 
by mid-February, according to 
Columbia’s Edward Wallerstein. 


Greatest Need of business to- 
day, according to one of the big- 
gest wheels in the electronic 
component parts game, with whom 
we recently talked, is men for top 
management who have (1) com- 
mon sense, (2) courage, (3) imagi- 
nation and, (4) experience 
men who lead rather than drive; 
men who make the right decision, 
at the right time, in the right way 


A New Glass for television pic- 
ture tubes contains no lead and 
will therefore be lighter and 
cheaper to produce. Corning, it 
might be said, is shaking the lead 
out of its glass. 
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Polarized RELAY 
for High-Speed Telegraphy 


SPECIAL FEATURES: Contacting is essentially bounce- 
free. Characteristic distortion is entirely absent 
except at extreme speeds. 

PHYSICAL DESCRIPTION: Size 154” x 154” x 252” 
seated height. Hermetically sealed. Mounts on standard 
octal socket can be clamp-mounted with stirrup. 
Balanced armature construction with unusually high 
ratio of force to mass (high vibration resistance). 
CHARACTERISTICS: High speed, sensitive S.P.D.T. 
polarized relay. Although designed for speeds of 50 to 
150 words per minute it is serviceable up to 250 W.p.m. 
Developed under Signal Corps Contract calling for 
smaller size and improvement over existing types. 
WINDING: Matched pair with resistance around 150 
ohms each for differential, polarized or “polarential”’ 
service. Various other combinations available — up to 
14,000 ohms in a single winding. Standard twin 150 
ohm model operates satisfactorily on 5 ma reversals in 
one winding, and “just trips” at approximately 1 ma. 
For high speed economical operation, exceptionally 
long life and compactness, specify the new Sigma 
Series 7 Polarized Relay. 

ALSO AVAILABLE FROM SIGMA, a varicty of 

other types of sensitive relays AC — DC 

— Polarized —Single or Multiple Contact. 


We shall be giad to assist in the engineer- 
ing of your relay problems. 


FOR DETAILED 


INFORMATION ON 


i 

Sigma Instruments, INC. THE NEW 
CAorrsctive RELAYS ASK FOR 
62 Ceyion St., Boston 21, Mass. BULLETIN 





ow The 
MALLORY MIDGETROL DUAL 


... to help vou make 
MORE CONVENIENT, 
MORE EFFICIENT. 
BETTER LOOKING 























Television Receivers 





Now Mallory has produced a Dual Mallory Midgetrol ~ 
Highlights of the an ee 


: Mallory precision manufacturing PLUS small size 
MALLORY (as 


is diameter) provide a method to move several key 


Vl l DGETR¢ LL DI AL television adjustments from the rear of the chassis to 


the front. Eight single controls now required to make 
1. Combines tw et. compact controls or adjustments ean be changed to only four Dual Mallory 
Midgetrols, permitting ready adjustment at the front 


of the chassis. 


You get a cleaner-looking set. an easier set to produce 
and the Mallory Midgetrol provides the ruggedness 


and dependability television parts must have. 


Read the highlights of the Mallory Midgetrol Dual... 
and see why those who have seen what it ean do to 
improve quality and cut costs are so enthusiastir 


thout its future. 


ties of the Mallory Midgetrol 
ect for many applications in 
ell. Mallory engineers will be glad 
ibout it. Write Mallory today 











Precision Electronic Parts — Switches, Controls, Resistors 





SERVING INDUSTRY WITH 


P.R. MALLORY & CO. inc. Capacitors Rectifiers 

; Contacts Switches 

A [ L O pe Controls Vibrators 
Power Supplies 


Resistance Welding Materials 





P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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> BANDWIDTH, AGAIN . Since the announce- 
ment last year that information can be sent over a 
communication channel whose bandwidth is nar- 
rower than the spectrum occupied by the informa- 
tion itself, provided only that the signal-noise ratio 
is kept high enough, there has raged a great con- 
troversy in the classrooms and laboratories. Few 
venture to doubt the theory; those who can under- 
stand it say it’s sound. But the practical man wants 
Rumors are afloat that it has been 
done, or is about to be. But the official word is that 
the systems and apparatus men are busy catching 
up with the theoreticians. 

Good news it is, then, that W. P. Boothroyd and 
E. M. Creamer, Jr. of the Philco research organiza- 
tion have time-division pulse-multiplex 
system, telephonic communications, 
which exhausts the classical theory of Hartley. That 
is, this multiplex system uses a channel bandwidth 
which is, within narrow tolerances, the 
spectrum of the modulating intelligence. In the new 
system the successive pulses, equally spaced in time, 
are crowded together so that their oscillatory over- 
shoots overlap. The heights of the pulses are then 
read by a sampling circuit, synchronized with the 
transmitter, which sensitizes the indicator only when 
the sum of the superimposed overshoot amplitudes 
is zero. Thus the main pulse amplitudes are indi- 
cated, and the overshoots are dispensed with, per- 
mitting the band of the channel to be narrowed to 
the Hartley limit. 

While not easy to describe in three sentences, as 
the above try clearly shows, the system is not overly 
complicated and it does work. That leaves the Wiener- 
Shannon-Tuller-Sullivan territory directly ahead. The 
advance scouts are already over the border. 


to see it done. 


devised a 


suitable for 


equal to 


> F-M FOR VIDEO... The recent suggestion, orig- 
inating with the technical staff of the FCC, that 
frequency modulation might be employed for the 
picture channel on the ultrahigh frequencies has 
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created something of a stir in Washington circles 
The FCC laboratory experiments indicate a sub- 
stantial advantage in reduction of co-channel inter- 
ference when narrow-band f-m is used. But the 
testimony, at the time of writing, is rather meager 
on another aspect, namely what happens when 
multipath transmission occurs. 

There is plenty of evidence, dating from the tests 
made by Philco and NBC in 1940-41, end witnessed 
by panel members of the National Television System 
Committee, that distortion of the picture signal due 
to multipath propagation is a very serious matter. 
In the Philco alternate-carrier tests (f-m for syne 
pulses only) multipath effects often reversed the 
polarity of the syne pulses, or eradicated them alto- 
gether. Thus the reduction of co-channel interfer- 
ence must be balanced against possible loss of syne 
and other effects of multipath distortion. No final 
‘onclusions can be drawn before an adequate field 
demonstration, in a city providing typical multipath 
conditions. is held 


> LENSES... We are always gratified when the new 
science of electronics gives a helping hand to an old 
and established art. A recent noteworthy example 
is the work of Otto Schade in testing optical systems, 
particylarly lenses and photographic films, using a 
television testing medium. Optics 
is one of the oldest applications of science. Yet, in 
over a century of work, no objective means of rating 
the ability of lenses to show pictorial detail had 
been Mr. Schade, who has extended the 
performance of television systems further than any 
other engineer known to us, passes a magnified 
image, formed by the lens under test, into a tele- 
vision camera and analyzes the video waveform thus 
produced. A neat trick, applicable to electron lenses 
in camera and picture tubes no less than to glass 
optics. Such techniques, carefully applied, can 
assist materially in the progress of photography and 
television. 


system as the 


devised. 





Airline Test Techniques 


Facilities of American Airlines at La Guardia Field permit complete overhaul of electronic 


vear used in 205 commercial planes and ground stations. Accessory circuits simulating 


those used in planes constitute an important part of the equipment 





York 


By JOSEPH ALBIN 
Ve ek 


Line crew removing a typical piece of Collins equipment from a ship for overhaul 


72 


HE RADIO OVERHAUL WORKSHOP 
Tot American Airlines at La- 
Guardia Field, New York, handles 
the bulk of the aircraft and ground 
radio work for the entire airline 
system, as well as engineering 
changes and modifications to equip- 
ment. In additien to scheduled 
overhaul, the shop is prepared to 
aid the engineering branch of the 
communications department in the 
development of new models. A 
separate manufacturing section of 
the shop is equipped with hand- 
operated and power tools for fabri- 
cating accessory parts in reworking 
operations. A pioneer in the use of 
vhf for communication between 
ground and aircraft, the airline was 
interrupted in its installations of 
such equipment in planes bw the 
war. Resuming in 1945, the addi- 
tion of vhf gear to the entire svs- 
tem has been facilitated by the 
equipment to be described. 

Test equipment has been designed 
to include circuits which simulate 
actual conditions found in a specific 
plane installation or at a ground 
station. Largely through use of 
adapters, a single piece of equip- 
ment has sufficient flexibility to 
handle a wide range of types. An 
employee suggestion system has 
been helpful in utilizing the talents 
of the radio overhaul crew in recog- 
nizing the need for special equip- 
ment when it arises. 

ADF Receiver Test 

Figure 1 shows the arrangement 

of American-Airlines-built equip- 


ment designed for alignment of a 
Bendix MN62A adf receiver. The 
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FIG. 1—Circuits of a Bendix adf receiver are completed by the FIG. 2—A barber's chair provides a sturdy mount for rotating 
accessories mounted in the cabinet at upper left. Operating direction-finding equipment during final adjustment and perform- 
conditions of the loop are simulated by the unit at lower left ance check 


FIG. 3—Radio mechanic adjusts an AA-designed receiver test unit which simulates airplane wiring. controls and indicators 
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apparatus at upper left is a control 
and indicating unit consisting of 
various adf accessories used in the 
airplane. The unit thus simulates 
the actual installation in the air- 
craft, making possible a test under 
flight conditions. A tuning unit 
with heavy cable is adjacent. 

An interesting unit is the loop 
simulator, shown at lower left of 
Fig. 1. It consists of two loops, 
both mounted on the same axial 
line, with mechanical means for 
driving the smaller of the two loops, 
which is used for signal input. The 
second loop is a standard automatic 
direction-finder loop which picks up 
the signal for the adf receiver, and 
its rotation follows rotation of the 
input loop. 

The rotation of the equipment 
due to the plane’s movement under 
actual flight conditions is simulated 
by rotation of the input loop which 
is fed from a standard signal gen- 
erator. Using the loop simulator, 
complete alignment of the receiver 
can be accomplished with one ex- 
ception, the alignment of the loop 
stage. 

To align the loop stage of the 
receiver, the adjustments are made 
with the help of equipment which 
includes a rotatable mount that was 
formerly a barber chair, illustrated 
in Fig. 2. An azimuth card is at- 
tached to the base of the rotating 
member so that a receiver can be 
rotated and checked for sensitivity 
and ability to take a bearing on a 


FIG. 5—A Wilcox vhf transmitter is ad- 
justed after overhaul in the test rack 


weak signal, which is picked up 
from a short beam antenna, di- 
rected downward, above the chair. 
Calibrations of correction factors 
for various plane shapes and sizes 
are recorded on the azimuth card. 


Receiver Tester 
Several types of communication 
receivers are accommodated by the 
special receiver test unit being oper- 
ated in the photograph of Fig. 3. 
It is accompanied on the shelf 
right) by a 75-mce signal gener- 
ator having modulation frequencies 

















FIG. 4—Complete circuit of the special receiver test unit. Male plugs connect to 
cable sets for various receivers 








FIG. 6—Keying and dialing circuits are 
provided for testing ground transmitters 


of 400, 1,300 and 3,000 cycles. This 
is used to align marker-beacon re- 
ceivers. 

The circuit of the special receiver 
test unit is shown in Fig. 4. This 
simulates the wiring to accessory 
equipment in the aircraft. Acces- 
sories are contained in the test unit. 
They include a low-voltage d-c sup- 
ply using selenium rectifiers to re- 
place the 12 or 28-volt batteries 
used in planes, a 250-volt d-c supply 
to replace the dynamotors, sensitiv- 
ity controls, frequency-selector 
switch, and indicator lamps for the 
marker receiver (part of the in- 
strument landing system). These 
units are wired to the several plugs 
shown in the diagram. Socket and 
cable sets are available for connect- 
ing the receiver test unit to various 
receivers. When the proper cable 
set is connected, the various cir- 
cuits required by the receiver are 
completed just as they would be in 
a plane. Changes in the test unit 
are made from time to time to ac- 
commodate new types of receivers. 

The test unit also includes an 
audio oscillator for checking the 
operation of the receiver sidetone 
channel. This channel is provided 
in aircraft receivers to permit a 
pilot to hear his own voice in his 
headphones while speaking into the 
microphone when transmitting by 


radio or communicating within the 
plane. 


Relays in the plane switch 
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FIG. 7—Complete tube tester for transmitting and rectifier types is contained in 
these three racks and section above 


a portion of the audio signal from 
the transmitter to the audio channel 
of the receiver and disable the 
screen circuits of the r-f and i-f 
circuits of the receiver. The test 
init contains similar relays for 
connecting the audio oscillator into 
the sidetone channel to check its 
operation. A level of 50 milliwatts 


actuate similar marker indicator 
lamps in the aircraft. 

In Fig. 5 is a complete test rack 
used to adjust the Wilcox 601A vht 
transmitter after overhaul. Single- 
channel tuning of the r-f excite: 
circuits is done by adjusting the 
plate circuit of each stage for maxi- 
mum grid current in the following 
stage. The final amplifier tube is 
then inserted and its grid and plate 
circuits resonated. A dummy an- 
tenna is next connected, the output 
amplifier readjusted for resonance 
and all stages checked. 

For testing remote transmitter 
control units as well as receiver in- 
stallations under simulated use con- 
ditions, the test rack illustrated in 
Fig. 6 contains circuits which serve 
as equivalents of telephone lines 
and supplies necessary power and 
keying and dialing circuits for com- 
plete operation. It also can be used 
to test high-frequency transmit- 
is considered minimum for head-_ ters, chiefly the 50-watt W. E. 13 
phone reception in the aircraft. ground transmitter 

When a marker receiver for the 
ils is being tested, the white, blue 
and amber indicator lamps are 


Transmitter Tube Tester 
The tube tester illustrated in Fig. 
automaticaily connected by the re- 7 is designed for heavy-duty recti- 
ceiver cable set to receive the direct- fier tubes and transmitting tubes 
current output of saturable react- only. The tube tester provides a 
ors and filters in the receiver that low-voltage rectifier test, a high- 
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FIG. 8—Circuit of tube tester. A power tube is operated as an r-f oscillator under load conditions. The cathode-ray tube is used 
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in an emission test 


75 








voltage rectifier test, a transmit- 
ting-tube static test, a transmitting- 
tube dynamic test, and a cathode- 
ray test of transmitting tubes. In 
the latter test, a visual emission 
curve is provided on the screen of 


the cathode-ray tube. 


Separate adjustable power sup- 
lies are provided in the tube tester 


i 
for the control grid, screen grid, 


suppressor grid and plate potentials 


if the tube under test These po- 
tentials are individually controlled 
by the operator of the tester. As 
shown in the photograph, volt- 


meters for each circuit permit con- 


tinuous monitoring oi potent 


and precise adjustment for various 
types of tubes. Up to 8,000 volts 
can be applied to tubes under vari- 
ous conditions of load. 

The circuit of the tube tester is 
shown in Fig. 8. For the dynamic 
test of transmitting tubes, the tube 
is operated as an r-f oscillator to 
simulate the load conditions of the 
tube in its normal circuit. Power 
generated by the tube at a fre- 
juency of approximately 200 kilo- 
cvcles is dissipated in a load com- 
posed of a number of 600-ohm 


resistors 


are connected in a 
| arrangement to per- 
l yf 120, 240 and 








erles-paratie 








FIG. 10—Frequency-measuring equipment used in calibrating quartz-crystal blanks 





480 ohms. Control of the load cir- 
cuits is accomplished by means of 
three knobs at the top of the test 
stand. 


Components Layout 


A series of interlocking door 
switches, time-delay circuits and 
indicator lamps act as safety de- 
vices to protect the operator of the 
tube tester. After he has made 
proper selection of operating poten- 
tials to be applied to a tube under 
test, it is necessary for him to step 
on a foot switch to actuate the 
circuits. 

The left-hand rack shown in the 
photograph (Fig. 7) contains the 
high-voltage selector and preheater 
supply unit, the oscillator and 
master socket unit with suppressor- 
polarity reversing switch, tuning, 
load, grid excitation and coupling 
controls, the r-f load and associated 
external 500-ma and 3-amp thermo- 
couples. 

The center rack section contains 
the meter panel with range-selector 
relays, the 905 cathode-ray tube, 
the control unit with its warning 
and indicator lights, 878 rectifier, 
652 thyratron and associated con- 
tro's for the cathode-ray circuit, 82 
rectifier, 2050 thyratron and con- 
trols for the overload circuit and 
meter-range selector buttons. 

The third rack section contains 
the variable high-voltage control, 
the variable low-voltage control] unit 
using two power supplies to supply 
the grid and suppressor grid volt- 
ages, a 15-volt power supply unit 
which has a time relay and uses 
two type LVR 2-amp_ mercury- 
vapor rectifiers to supply low volt- 
age for the rectifier test. The 1,000- 
volt power supply has a master- 

witch circuit breaker for the en- 
tire tester and uses two type 249T 
rectifiers which supply the screen 
voltage. The 4,000-8,000-volt power 
supply with the low-voltage high- 

Itage relay supplies the plate volt- 
age for all tubes except rectifiers, 
which operate directly from the 
high-voltage secondary. 

The fourth section, across the top 
of the three racks, is the rectifier 
load with associated controls. The 
instrument operates from a 3-kw 
line. 

The panels shown in Fig. 9 test 
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and align radio equipment used in 





overseas aircraft. The apparatus on 
the upper shelf, from left to right, 
consists of an oscilloscope, audio 
oscillator, volt-ohmmeter, frequency 
standard and signal generator. The 
equipment below the shelf com- 
prises control and meter panels. 

The equipment used in crystal- 
frequency monitoring as well 
testing of crystals is shown in Fig 
10. This equipment consists mostls 
of General Radio units and some 
AA-built units. Other gear, not 
shown in this photograph, tests 
crystals in their holders, measures 
activity, and permits grinding to 
proper dimensions. 


Other Equipment 


For rapid routine testing of dy- 
namotors, the test stand of Fig. 11 
has been built to check all types of 
dynamotors from the smallest type 
used in receivers to those used in 
transmitters. Adapters are pro- 
vided to accommodate the different 
types so that a number of dyna- 
motors can be connected to the in- 
strument at one time. The test 
stand is arranged so that all the 
meters can be switched to a particu- 
lar dynamotor being observed. The 
noise meter, actually a vacum-tube 
voltmeter with preamplifier, indi- 
cates excessive ripple due to faulty 
commutator brushes and in some 
cases due to electrostatic accumula- 
tions on ball bearings which dis- 
charge through the oil film. 

Headsets and microphones are 
tested for sensitivity and frequency 
range in the instrument illustrated 
in Fig. 12. Headsets can be matched 
so that two headsets will be equal in 
volume at all frequencies. An audio 
oscillator furnishes a signal audible 
in the headset. The signal is picked 
up by a special dynamic microphone 
which feeds an oscilloscope and a 
meter that measures voltage out- 
put. 

The radio overhaul shop at La 
Guardia consists of a main area for 
general overhaul, a separate manu- 
facturing section, and_ several 
smaller rooms, screened or other- 
wise constructed for special testing. 

For screening purposes, the tech- 
nicians in this shop prefer a screen 
composed of hot-galvanized-dipped 
wire of }-inch mesh instead of more 
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FIG. 11—A variety of adapter chassis permits testing dynamotors under load and 
for excessive noise 





FIG. 12—Complete facilities for testing microphones and headsets 


closely woven copper screening. The 
objection found in the case of the 
copper is that it eventually oxidizes, 
resulting in incomplete screening in 
spots, whereas the galvanized 
bonded wire does not work apart or 
deteriorate at the joints. 

Policy in connection with over- 
haul is the responsibility of the Di- 


rector of Communications, G. E. 
Mears, and Stanley Irwin, Assis- 
tant Director. 

The author wishes to acknowl- 
edge assistance in the preparation 
of this article on the part of Ralph 
Core, Supervisor, and Walter 
Grasel, Shop Foreman, of the radio 
overhaul shop. 





Complete terminal comprising transmitter, receiver, interconnect- 
ing equipment and power supply 


Typical antenna installation employed by a Texas telephone 


company 


VHF Telephone Link 





Standard radio equipment is modified and provided with a balancing network for matching 


into line-telephone equipment. Resulting extension of telephone service reaches isolated 


homes and business enterprises. or provides short-haul toll cireuit over rough or impass- 


able terrain where wire lines can not be run 


By E. H. B. BARTELINK 


Radio Engineer 


ANY homes, businesses and 
M communities in remote loca- 
tions do not have telephone service 
because of the prohibitive expense 
of building the long lines 
necessary to reach them. In a num- 
ber of these cases vhf radio circuits 
may provide the 


wire 


necessary tele- 


78 


Assistant 


General Telephone Service Corp 
Ve Yor} \ 


) 


phone facilities at acceptable costs. 
Radio circuits offer the advantage 
of speed of installation and the 
elimination of pole lines, which are 
expensive to build and to maintain 
whenever long distances are to be 
bridged in remote regions. Such 
radio circuits, operated as part of a 


E. A. 


SLUSSER 


Radio Engineer 


telephone system, are particu- 
larly advantageous where bodies of 
water or rough, hazardous terrain 
have to be crossed. 

The need for a simple, reasonably 
priced unit to handle such cases has 
been indicated. For this reason, 
the development of a single-channel 
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FIG. 1—Block diagram of a two-way radiotelephone circuit connected to conventional 
two-wire telephone system 
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FIG. 2—Terminal equipment used to extend wire-telephone service by means of 
radio. It can be used in different ways, using optional interconnections 
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LICENSE 
REQUIREMENTS 


Use of vhf radio circuits to supple- 
ment wire-line service by telephone com- 
panies is predicated on a number of 
factors under the cognizance of FCC. 
Present grants are on a “secondary” 
basis—dependent upon noninterference 
to the mobile service, and licenses require 
special handling in each case. 


Certain additional licensee categories 
are now, or will be, eligible for point-to- 
point vhf grants under a proposed FCC 
rule. Included are railroads, petroleum 
industry, lumbering, and special industrial 
services. In some cases, such service is 
on a secondary basis; in others it is sub- 
ject only to conditions of noninterference 
to presently established services. License 
applications in these categories will also 
require individual handling for each case. 


The Commission's present allocations 
are shown in the Federal Register, p 8130 
to 8156, Dec. 21, 1948. The major part 
of the proposed allocations plan is shown 
in the Federal Register, p 3376 to 3441, 
June 23, 1948 

—The Editors 














vhf link, operating in the 152-to- 
162-mce band, was undertaken in 
the Radio Department at General 
Telephone Service Corporation. 


Interconnection Problems 

When a radio circuit is to be used 
between two fixed points, there is 
no problem in operating a two-way 
system provided that four wires 
are furnished between the radio 
facilities and each operator’s posi- 
tion. The nation’s wire-telephone 
network, however, operates on a 
two-wire basis. Only two wires 
extend from the central office to 
each subscriber’s instrument. In 
order to use radio as an extension 
of the telephone network, it is there- 
fore necessary to match the four- 
wire radio network into the two- 
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wire land-line telephone system. 

While usable results can some- 
times be obtained by paralleling 
transmitter input, receiver output, 
and line, it is generally found that 
the audio gain of the radio circuit 
must be kept down to very low 
values in this arrangement to pre- 
vent oscillations because of the 
feedback path existing around the 
radio-circuit loop. Owing to the 
variation of phase angle over the 
frequency band, even a transposi- 
tion of the audio wires in such a 
feedback circuit will not eliminate 
this problem, although it will 
change the frequency of the oscilla- 
tions. 

To overcome these difficulties, a 
hybrid system for which a simpli- 
fied block diagram is shown in Fig. 


1, is used. In the ideal case, the 
balancing network is an exact rep- 
lica of the impedance presented at 
the terminals leading into the wire- 
line system. Under these condi- 
tions, any voltages impressed by the 
receiver output will leave the points 
across which the transmitter is 
bridged at the same potential, and 
thus no energy is transferred to the 
transmitter. Incoming signals from 
the line, however, will produce a 
voltage across the transmitter. This 
arrangement theoretically permits 
high stable gain. 

To obtain perfect balancing, it 
will be necessary to provide a 
special network for each of the in- 
numerable varieties of lines that 
might be attached to the radio 
circuit through the switchboards at 
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the central office. Fortunately, it is 
found in practice that a compromise 
balance may be used, that is, a bal- 
ance that represents the impedance 
of the average 
this 

values 


wire line. 
compromise 
may be 
acceptable ft I 

while maintaining a 
safety margin below the “ 
or oscillation point. 

In the unit described here, hy- 
brid circuits, as well 
circuits, are 
termination 
reasons, it 


By using 
balance, gain 


obtained that are 


telephone operations 
sufficient 


singing” 


as the signal 

concentrated in a 
panel. For practical 
found desirable to 
interconnect all the units through a 
distribution panel, as shown in the 
block diagram of the 
Fig. 2. 


Was 


system in 


Functions 

There are three main functions 
which the radiotelephone unit can 
perform. It can be used to give 
telephone service to a single isolated 
subscriber; it can be used to give 
telephone service to a distant group 
of subscribers who are located suf- 
ficiently close together to permit 
their means of 
a few miles of wire line; and the 
unit used for toll circuits 
between central offices. 


interconnection by 


can be 


To obtain 


























FIG. 3—Carrier-operated relay circuit for 
dial and ringdown operation 


these diiferent functions, some cir- 
cuit changes must be made 
termination The 


in the 


panel. different 


circuits are obtained by changing 


straps on a 
tained in the 


terminal 
unit. 
If service is to be given to a 


board con- 


single remote subscriber, a termina- 
tion panel is needed in the central 
office to match the four-wire radio 
circuit to the two-wire telephone 
system. At the end, 
however, it is not necessary to pro- 


subscriber 


vide a hybrid system, and accord- 
ingly the termination panel can be 
removed from. the 
radiotelephone unit. 


subscriber’s 
At least one 
standard make of subscriber instru- 
ment can easily be rewired to pro- 
vide a four-wire circuit, as well as 
the necessary control 
this application. 


circuits for 
This instrument 
is then directly connected to the dis- 
tribution panel by means of a mul- 
ticonductor cable. The subscriber, 
through his radio circuit, can then 
be connected to either a manual 
telephone exchange (using central 
battery supervision) or to a dial 
exchange. 


Radio Party Line 


More than one isolated’ sub- 
scriber may be given service from 
the same central office on the same 
pair of frequencies. When calling, 
the central office may distinguish 
between the different 
on this “party line” 


subscribers 
either by us- 
ing coded ringing or by harmonic 
ringing. In the latter case, any one 
of a number of different ringing 
frequencies can be transmitted. The 
subscribers’ bells are mechanically 
tuned to these different frequencies, 
and only one bell will ring for each 
frequency transmitted. 

One problem occurs when the sub- 
to talk to another 
subscriber who is connected to the 
central office by means of the same 
pair of 


scriber desires 


radio and 
through the radiotelephone 
terminal at the central office. If 
two are transmitting 
simultaneously, beat notes are likely 
to occur in the 
ceiver. 


frequencies 
same 


subscribers 


central-office re- 
For this reason, a switch 
must be provided in the subscriber 
instrument. Operation of this 
switch will put the subscriber’s 
transmitter under the control of a 


pushbutton in the handset, and 
push-to-talk operation, as used in 
mobile radio, is then employed. 

In some cases, several potential 
subscribers are located close to- 
gether so that the building of a 
short-wire line will make it possible 
to interconnect subscribers. The 
vhf radio link can then be used to 
connect these si 


office ; 


bseribers t he 
central termination panels 
are needed at both the central oftice 
and the remote terminal. In this 
case, the subscribers’ sets are con- 
nected 


across the standard 


wire telephone circuit. 


two- 
Manual or 
dial operation, as well as coded or 
harmonic ringing, are again avail- 
able in this application. 


Toll Circuits 


A common form of toll circuit is 
the ringdown type, in which the 
operator applies ringing voltage to 
the line to activate 2 lamp or signal 
at the distant end when she initi- 
ates a call. Ringing current is 
reapplied either to recall the other 
operator after the connection has 
been established or to signify the 
termination of the call. The radio- 
telephone unit described here pro- 
vides such ringdown toll circuits. 
Termination panels are needed at 
both ends. For voice transmission, 
such a circuit has advantages over 
a physical wire line, because voice- 
frequency gain is available in the 
radio units. This feature, combined 
with the voice-frequency gain sta- 
bility resulting from the use of fre- 
quency modulation, permits the 
operation of a stable zero-loss or 
low-loss circuit. The same ad- 
vantages in transmission quality 
are obtained on the subscriber 
circuit. 

Other types of toll-circuit signal- 
ing are needed in some cases; and, 
for this purpose, an alternate panel, 
permitting full two-way dialing 
the radio circuits, has been 
developed. 


over 


Description of Equipment 


The radio transmitter and re- 
ceiver used operate in the 152-to- 
162-mc band and are materially 
the same as those used for the low- 
power land transmitter and for the 
land receiver in urban-mobile sys- 
tems. The fact that these units are 


April, 1949 — ELECTRONICS 





already in quantity production re- 
sults in acceptable price and de- 
livery schedules, which could not be 
obtained if special units were to be 
designed and built for this service. 
Some minor modifications are made 
in these units to adapt them for the 
particular service and specifically 
to provide the supervisory signals 
that are necessary when connection 
is made to the existing telephone 
system. Supervisory signals are 
transmitted in these units by con- 
trolling the r-f carrier either by 
switching it on or off or by recur- 
rent interruptions which are used 
for the transmission of ringing and 
dialing. 

It should be noted that while the 
equipment described here operates 
in the 152-to-162 me band, the same 
modifications may be made to equip- 
ment operating at other vhf bands, 
such as the 72-to-76 mc band. 

Apart from the antennas and r-f 
lines, a complete radio terminal con- 
sists of the units illustrated: re- 
ceiver, termination panel, distribu- 
tion panel, transmitter, and power 
supply for transmitter. These units 
are permanently interconnected. 

The receiver is a modified 152-to- 
162-me fixed-frequency unit (RCA 
CR-3B) of the double-super- 
heterodyne type using different 
harmonics of a single crystal oscil- 
lator for the local oscillator fre- 
quencies. This unit is tuned at the 
factory to a specified frequency. 
The receiver contains a carrier- 
operated relay and associated cir- 
cuits to follow dialing and ringing 
pulses. The tube complement is as 
follows: two 6AK5 tubes operating 
as an r-f amplifier and first de- 
tector; three 6AG5 tubes operating 
as the oscillator, first multiplier 
and second multiplier; six-6SH7 
tubes operating as a second de- 
tector, first and second i-f amplifier, 
first and second limiter, and second 
audio; two 6H6 tubes operating as 
the discriminator rectifier and the 
noise rectifier; one 6SL7 squelch 
tube and first audio tube; one 6K6 
output tube; one 6SN7 relay tube 
and one 5Y8 rectifier. 


Relay Circuit 


Normally the carrier-operated 
relay provided in this receiver is 
operated from the squelch circuit. 
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In order to get a low distortion 
figure for the dial and ringing 
pulses, it was found desirable to 
energize the d-c amplifier, normally 
used, from limiter current instead. 
In addition, faster 
were incorporated. 


time constants 
The relay cir- 
cuit is shown in Fig. 3. 

A more detailed description of 
the termination panel would go be- 
yond the scope of this paper. How- 
Fig. 2, which represents a 
simplified schematic diagram, 
that operation of the re- 
ceiver-carrier relay will apply a-c 
ringing voltage to the outgoing tele- 
phone line by means of the CSR 
reiay in toll application and for the 
distant unit for subscriber opera- 
tion. Ringing 
from the line, polarized 
relay P and will interrupt the out- 
going carrier by applying cutoff 
bias to the transmitter. In the sub- 
scriber terminals, a wiring change 
is made so that P relay will put the 
transmitter on the air as soon as 
the subscriber lifts his handset. 
The same hybrid circuit is used in 
all these applications; it is 
shown in Fig. 1. 

The distribution panel (Fig. 2) 
interconnects all units as shown. It 
also contains a power-supply unit 
with its positive side grounded. 
This power-supply unit, by means 
of relay T can apply cutoff bias to 
the transmitter. It also provides 
the d-c supply for the termination 
panel and the microphone current 
for single subscribers. 


ever, 


shows 


voltages, received 


operate 


also 


Transmitter 

The transmitter used is the RCA 
CT-5A 45-watt 152-to-162-me unit. 
Like the receiver, it is modified for 
this specific purpose. It is also pre- 
tuned prior to shipment, so that 
only minor adjustments are neces- 
sary to place it in operation. The 
major modification made in this 
transmitter permits keying by ap- 
plying negative voltage to grid of 
the last tripler tube and final ampli- 
fier. 

The normally-used transmitting 
and the receiving antennas de- 
signed specifically for use with this 
equipment are three-element direc- 
tional types consisting of a driven 
element, reflector, and director 
mounted on a subassembly. They are 


connected to the radio terminal by 
means of coaxial cables. The an- 
tenna elevation needed may vary 
from one situation to another but, 
in general, antennas should be at 
least 30 feet above ground level and 
15 feet above surrounding build- 
ings. Under such conditions, normal 
operating range is in the order of 
25 to 30 miles over flat country. 


Installation 


To support the antennas, a single 
telephone pole can generally be used. 
Normally, sufficient spacing is ob- 
tained when the two directional 
antenna structures are supported 
at opposite ends of a 10-foot cross- 
arm. Coaxial attached to 
the pole at proper intervals to give 
mechanical support, connect these 
antennas with the terminal unit. 
The cables are equipped with coax- 
ial fittings that are connected to 
corresponding receptacles in the 
transmitter and receiver. For use 
in a central office, two wires from 
the main distributing frame are 
connected to a terminal block in the 
unit. For remote communities, the 
outside interconnecting wires, hav- 
ing been properly fused and pro- 
tected, are similarly connected to 
the termination panel, and a micro- 
phone-supply battery is added. For 
single subscribers, a specially-wired 
subscriber set is plugged into the 
distribution panel, and the termina- 
tion panel is omitted. Connection 
of a ground wire and insertion of 
the power plug into the 110 volt 60- 
cycle outlet makes the system ready 
for operation. 

The power requirement of this 
unit is 477 watts for toll-circuit 
operation. In subscriber operation, 
it is 477 watts while transmitting, 
and approximately 380 watts for 
standby operation. 


cables, 


Cost 


Although the present cost data 
are still preliminary and may re- 
quire further revisions, the present 
indications are that the cost for a 
complete radio circuit will be below 
$3,000. On this basis, such circuits 
may well provide the means to per- 
mit telephone companies to give 
service to a number of locations 
where it is presently impracticable 
to do so. 
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FIG. 1—Cavity-type discriminator (A) and similar spectrum-line discriminator (B) 
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TIME and FREQUENCY 
STANDARD 


Spectral absorption of microwaves by gases is so stable that the National Bureau of Stand- 


ards is using the phenomenon as a standard of time. Oscillators for communications and 


measurements at uhf can also be stabilized by utilizing the absorption principle 





Y USING the absorption of am- 

monia gas at 23,870.13 mega- 
cycles as the primary standard of 
time in a new clock, the Bureau of 
Standards has shown the utility of 
microwave spectral absorption as a 
time and frequency standard. Not 
only does this spectrographic tech- 
nique provide a more invariant time 
standard than heretofore available 
for scientific and engineering meas- 
urements, but it also provides a 
means for stabilizing ultra high 
frequency oscillators with an ac- 
curacy at léast as good as that ob- 
tained at high frequencies by 
quartz-crystal control. 

Quartz magneto- 
striction bars) can be dimensioned 
so as to vibrate at the frequency 

or one of its subharmonics) to be 
stabilized. On the other hand, ab- 
sorption lines occur only at certain 
specific frequencies. Simple tech- 
niques can be used to relate any 


crystals (or 
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oscillator frequency to a convenient 
spectral absorption line. For many 
applications the equipment need not 
be elaborate; for the ultimate in re- 
finement the system employed in the 
“atomic” clock (more strictly, a 
molecular clock) can be used. 


Stabilizing Oscillators 


There are several basic methods 
of stabilizing the frequency of mi- 
crowave oscillators to a degree com- 
parable with that obtained by crys- 
tal control at lower frequencies. 
The reasons for the arrangement 
and the development of the tech- 
niques used in the clock to be de- 
scribed here will be more readily 
understood if previously 
described methods are briefly re- 
viewed. 


these 


As at low frequencies, a discrim- 
inator can be used to develop a volt- 
age whose amplitude and polarity 
are indicative of the deviation of 





an oscillator’s frequency from the 
center frequency of the discrim- 
inator. Such a technique has the 
merit that the discriminator can be 
more carefully stabilized in most in- 
stances than the oscillator itself. 
As used to stabilize microwave 
oscillators, a discriminator consists 
of two waveguide tees, a nonreflect- 
ing termination, a short waveguide 
and a cavity’ as shown in Fig. 1A. 
The cavity, which determines the 
center frequency, can be _ propor- 
tioned for the highest selectivity 
and constructed for the greatest 
stability; but, were the cavity to be 
associated directly with the oscil- 
lator tube, its design would have to 
be compromised to meet the re- 
quirements of the tube. 

The next step is to replace the 
cavity with a waveguide, contain- 
ing a gas at low pressure, (Fig. 
1B) whose spectral absorption line 
determines the center frequency of 
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Rear (left) and front (right) views of the Bureau of Standards clock. The tubing containing ammonia gas is wound in a helix around 


the large clock at the top 








the microwave discriminator. The 
cavity discriminator is readily ad- 
justed for complete cancellation of 
the signal at the center frequency. 
Design of the gas line is not as 
simple because the line cannot be 
made long. If it is made long ab- 
sorption will also take place just 
each side of resonance, broadening 
the apparent absorption band. 


Spectrum Stabilization 


With a cavity discriminator oper- 
ating in the 3-cm band, a stabiliz- 
ing output from the discriminator 
of 250 millivolts per megacycle has 
been obtained’; on the other hand, 
using the 3,3 spectral line of 
ammonia (in the l-cm band) at a 
gas pressure of somewhat more 
than 0.1 mm of mercury in a spec- 
trum-line discriminator, a stabiliz- 
ing output of 70 millivolts per mega- 
cycle has been obtained*. Although 
the cavity discriminator gives the 
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yvreater selectivity, the spectrum- 
line discriminator can be expected 
to have the higher stability. 

The cavity discriminator can be 
built for any desired center fre- 
quency, or even made tunable. How- 
ever, the spectrum-line discrim- 
inator can only be made for a 
center frequency at which there is 
an absorption line. (Although the 
absorption frequencies can be 
shifted by applying static electric 
or magnetic fields, this technique 
would reduce the stability of the 
line.) The next step, therefore, is 
to provide a means for relating the 
oscillator and discriminator fre- 
quencies. 

The output from the master oscil- 
lator could be modulated or hetero- 
dyned with an auxiliary oscillator 
to obtain a signal at a spectral line, 
but this (usual) technique intro- 
duces some inherent instability 
from the auxiliary oscillator. ,(The 


auxiliary resonant circuit can be in 
either an oscillator or a tuned 
amplifier, the choice being one of 
system arrangement rather than of 
system stability.) 


Frequency Sampling 


Another method by which a mi- 
crowave oscillator can be related to 
a spectrum line is to sweep an auxil- 
iary oscillator through the absorp- 
tion frequency of a gas and through 
the frequency of the master oscil- 
lator®. The method, in effect, moves 
the discriminator from the ultra 
high frequency portion of the sys- 
tem to a low-frequency (pulse) por- 
tion. 

The action of this system, indi- 
cated in Fig. 2, is briefly as follows: 
the search oscillator is swept across 
the absorption frequency of the 
spectrum line. The signal from the 
search oscillator passes through 
the waveguide and is detected at 
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FIG. 3- 


Simplified block diagram of the NBS clock, based on 100-kc crystal driving a 


phase-modulated klystron multiplier 


the far end. 


the frequency 


At the instant that 
through the 
absorption line, the detector output 
is interrupted, thus delivering a 
pulse that is amplified and passed 
to the phase detector (pulse discrim- 


passes 


inator). In a parallel path, the 
output from the search oscillator 
is mixed with the output of the 


master oscillator. The output from 
this mixing is a variable frequency, 
for which the transmission charac- 
teristic of an amplifier serves as a 
discriminator to produce a second 
pulse. The two pulses are passed 
to the phase (or coincidence) de- 
tector to generate a stabilizing volt- 
age proportional to the time differ- 
ence between the two pulses. 


Sampling Rate 


The stabilization that can be ob- 
tained with system depends 
primarily on the rate of sampling 
frequency) and the gas 
frequency. (The resonant circuit 
of the amplifier that provides the 
discriminator action following the 
mixer also introduces a residual in- 
stability. As in continuous-control 
systems, the resonant circuit in the 
mixer output could be shifted 
beating modulating oscillator 
operating on the output of either 
the search or master oscillator with- 
out changing the hypothetical sta- 
bility, although there might be prac- 
tical one of these 
three positions. ) 
Whereas the systems 


this 


search 


toa 


or 


advantages for 


using mi- 
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crowave discriminators depend on 
high amplification to make full use 
of their inherent stability, the sys- 
tem using sampling and pulse-coin- 
cidence discriminator relies on high 
time resolution in the pulse circuits 
to realize its inherent stability. 
Precision Time Standard 

The technique described is suit- 
able for most communication and 
laboratory applications. However, 
for the ultimate accuracy, as is re- 
quired in the standard time service 
provided by the National Bureau of 


Standards, further refinement is 
necessary. In particular, because 
of the inherent inability of the 


searching technique to counteract 
frequency changes in the master 
oscillator taking place faster than 
the sampling rate, short-term sta- 
bility needs to be _ incorporated. 
This feature is provided in the 
clock by using a fairly stable (crys- 
tal-controlled) master oscillator. In 
effect, crystal control of the master 
oscillator adds the analog of inertia 
to the frequency of the oscillator so 
the stabilizing circuit need 
with the drifts 
associated with a high-inertia sys- 
tem. The absorption frequency of 
the gas can then be sampled slowly 


that 


only contend slow 


enough to assure full response to its 
highly 
teristic. 
In the clock, for which a simpli- 
fied block diagram is shown in Fig. 
3, a 100-ke crystal-controlled master 


selective frequency charac- 


oscillator is 
ilized. 


be stab- 


the circuit to 
Its frequency is multiplied 


and frequency modulated and again 
multiplied to the frequency region 
of the ammonia-gas 
line that is used as the comparison 
By using the multiplied 
master-oscillator frequency as the 
central frequency for the searching 
system, the clock is further freed 
from instabilities of auxiliary com- 
ponents. As in the de- 
scribed sampling system, a pulse is 
obtained the 
through absorption 


absorption 


standard. 


ssa dep 
previousiy 


as signal sweeps 
line. A 
second pulse is obtained by mixing 
the multiplied frequency from the 
master oscillator with the auxiliary 
frequency-modulated 
obtain a second pulse. 


, 
the 


oscillator to 


The time in- 


terval between these two pulses 
generates the control voltage for 
correcting the frequency of the 


master oscillator. 

There is a finite interval | 
the two pulses. This time 
function of the 
frequency (1.39 mc) used with the 
mixer and the rate at which the 
sawtooth generator frequency mod- 
ulates the auxiliary oscillator. The 
tuned circuit in the intermediate- 
frequency output of the mixer in- 
troduces a residual instability that 
could be eliminated in either 
sampling system) by producing the 
pulse at zero beat (when the output 
from the mixer passes through 
zero). This method has the added 
advantage of any null system. 

With the highly and 
stable time standard available from 
a spectrum line, precision measure- 
ments in all branches of science and 
engineering can made with a 
higher degree of confidence than 
heretofore. The technique also pro- 
in simpler form, the means 
lizing communication cir- 
cuits so that as efficient use can be 
made of the microwave portion of 
the radio spectrum as is now pos- 
sible in utilizing the lower frequen- 
-F. H. R. 


vetween 
interval 


is a intermediate 


accurate 


be 


vides, 


for stabi 
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High-Speed 






TRIGGER CIRCUIT 











For microsecond flash photography and projectile and impact research, precisely timed 


pulses actuate equipment following a sound, flash of light or other physical event under 


observation and subsequent analysis 





HE EQUIPMENT 1 e described 
Ss userul or applications In 
which triggering or firing pulses 


are required in a_ predetermined 


time pattern following any physi- 
cal event i sound, flash of light 
nterruption of a beam by a llet 
or making or breaking of a cir- 


cuit). The purpose of this develop- 
ment was originally to incorporate 
into the Westinghouse Micronex 
ultra-high-speed x-ray equipment 
suitable electronic circuitry to 
make more precise the time of gen- 
eration of the x-ray pulse. The ex- 
act application cannot be released 
from classified status at this time, 
but the functioning of the equip- 
ment will be described for a hy- 


othetical though similar applica- 


General Objectives 


the © ) ] 1 1} ] 
Assume that an electrical impulse 


ot Known cnaracteristics is to be 
applied te subject, and that it is 
desired to take three pictures of the 
subject. 7, and + microseconds 
after the start o = pulse The 
task may then be divided as fol- 
lows 

l Reliable reneratior Di a 
single low-level keving pulse 

z Providing three variable de- 


lays, in order that the three pic- 


tures may be taken at anv desired 


*Now with Machlett Laboratories, In 


ingdale, Connecticut. 
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té Ne } 
times following the application of Referring to Fig. 1, a pulse wit 
the impulse steep rise is produced by mechani- 
3) Generation of three high- cally connecting a charged capaci- 


g pulses, each initiating ator into the grid circuit of a 6SN7 
h equipment (a spark or 7N7 twin triode. The two triode 


rap, tor example). sections are used in parallel as a 


4) Generation of an electroni- cathode follower; the output pulse 


ally-produced impulse, which for is coupled to a 6AG7 cathode fol- 
the classified application was re- lower, and also to a 2050 thyratron, 
quired to be a single square current whose firing removes essentially all 
pulse of preset height and width. voltage from the capacitor until a 
project was undertaken with reset button is operated. This pre- 








The 
tr 


ment would be made as accurate as Equipment used in 


the order of 0.05 microsecond were supply voltages), and 


he understanding that the equip- vents generation of multiple pulses. 
conjunction 
possible in the time coordinate. For with Fig. 1 includes met 
this reason, radar components used for checking 2050 bias, 7N7 bias, 
in systems involving time jitter of regulated and unregulated power- 


er circuits 
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brought into use. plies for the initial pulse generator 
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FIG. 1—-Single pulses are generated with this circuit 









































and the 
circuits. 


following variable delay 


Variable Delay Circuits 

The problem of furnishing vari 
able delay was analyzed from th. 
standpoint of prediction, calibra- 
tion, and reproducibility of delay, 
and therefore all R-C charging and 
discharging circuits were rejected 
in favor of artificial transmission 
line-type delay networks. The net- 
works selected were designed fo 
125-ohm characteristic impedance, 


delay 1.4 usec per unit, and a band- 
pass of 8 megacycles, insuring the 
accurate transmission of all pulse 


components not exceeding that fre- 


quency. Referring to Fig. 2, 1% 
such networks were placed in 


geries, giving a maximum delay of 
26.6 usec. If desired, one of the 
units may be unboxed, and smaller 
units of time delay, down to 
usec, used. Also, for more delay 
more units may be placed in series. 

It should be borne in mind, in 
assembling this type of equipment. 
that the propagation of electromag- 
netic waves along normal coaxial 
cables takes place at a velocity of 
approximately 120,000 miles pei 
second, or about 630 feet per micro- 
second. Pulse transmission for 
distance as short 


0.05 


a 
6 feet, ther 
produces automatic delay of the 
order of 0.01 usec, whi 
taken into account if calibration t 


as 





).05 usec is attempted. 
The input pulse, whic} 
tive, is first inverted in one 
a 7N7 twin triode, be 


tive; all positive portions are tl 


is 


posi- 





oming ne: 


n 
‘lipped off in the second half of this 
same tube, which also amplifies the 
pulse, which then proceeds to a 
6V6 (triode connected) cathode fol!- 
lower, of 125 ohms output impe- 
dance. Several short-time-constant 


interstage coupling networks are 


ised as differentiator-peakers. The 
pulse at 125-ohm impedance ap- 
plied to the 125-ohm delay lines, in 
series; the impedance match is 
completed by placing a 125-ohm 
noninductive resistance across the 
output of the 26.6-xsec line 

Three pairs of switches are sé 
arranged that three output pulses 
may be obtained, at any three de- 


lays (independent) from 0 to 266 
usec. Each pulse, attenuated in the 
delay line, is fed to another 7N7 in- 
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FIG. 2—This circuit provides a maximum delay of 26.6 microseconds 
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FIG. 3—Each high-level pulser employs a hydrogen thyratron 


INT 


‘athode follower, to provide a nar- 


verter, clipper, shaper and 


row, ing, 





low-impedance, steep-ri 


positive-going pulse to energize the 

hydrogen thyratrons which follow 
The p ilse, as selected at various 

points on the delay line, is applied 


directly to the grids of negative 
thereby 


cn aoe 


biased triodes, 


providing a 


+ 


high impedance wh not dis 


turb the impedance match along the 


delay line. The input pulse to this 


delay unit is also brought out, un- 

delaved, for use in initiating the 
single square current pulse 
High-Level Firing Pulses 

Each delaved, shaped pulse is 


used to trigger a 5C22 


connected 


hydrogen 
Fig. 3. 


This causes a charged capacitor or 


thvratron in 


as 


artificial pulse line to discharge 
through the primary of a pulse 


transformer, which may be a 1:10 
trigger type for gap firing, or a 





magnetron type if a pulse of con- 
trolled duration is desired. In 
either voltage pulse of 
height up to about 30 kilovolts and 

se time of the order of 0.1 micro- 
second is 


case, a 


obtained. 
If a capacitor is used to dis- 
arge through the pulse trans- 
ormer, the discharge shape is 
determined by the R, L and C con- 


stants of the circuit. To achieve 
minimum rise time and maximum 
voltage, the inductance in the cir- 
cuit should be minimized by mount- 
ing the thyratron, capacitor, trans- 
former and (flash tube), as 


The peak 


gvap, 


close together as possible 
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FIG. 5—Circuit of square-wave pulse generator 


voltage available is equal to the 
charging voltage (not to exceed 16 
kv for the 5C22) times the step-up 
ratio of the pulse transformer. Us- 
ing an artificial pulse-forming line, 
properly matched, the peak is one- 
half this value. 

All 5C22’s will not stand off 16 
kv d-c continuously; some can be 
aged up to this value. In any case, 
they must be well shielded, or all 
will be fired by the first high-level 
pulse generated in the vicinity. 

Since very little average current 
is drawn at the high anode voltage 
of the 5C22’s, essentially all the 
pulse energy being obtained from 
charged capacitors, the high-volt- 
age power supply may be a voltage 
doubler, as shown in Fig. 4. 
705A were first 


Type 


used because of 
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availability in an existing powel 
supply; actually 3B24’s are satis- 


factory. 


Square Current Pulse 

The undelayed pulse is applied to 
a pulse shaper, a clipper, and to a 
3C45 hydrogen thyratron square- 
pulse generator as shown in Fig. 5. 
The load is shown as a 45-ohm re- 
sistance in the cathode circuit; for 
the original application, a current 
of up to 10 amperes was required, 
through a resistance of the order 
of 1 ohm. A total resistance of 45 
ohms was provided, which allowed 
the current to be varied, up to the 
maximum, by various combinations 
of series and parallel circuits. In 
order to insure reliable firing of the 
3C45, a 2,000-volt anode supply was 


provided, again required to supply 
little average current. 

To provide a quick-rising, flat-top 
pulse, an artificial line was used in 
the 3C45 piate circuit as a current 
source. Since the requirements of 
this line are that it supply a 10- 
ampere pulse for at least 1 millisec- 
ond into a 45-ohm load, an open- 
end artificial line of ten L sections, 
of 45 ohms characteristic imped- 
ance, and delay per section of 906 
microseconds was tried. The tota) 
pulse length here is 10 times 90 
usec in each direction along the 
line, or a total of 1.8 milliseconds 

As marked on Fig. 5, each in- 
ductance along the line is 4 milli- 
henrys; each capacitance is 2 mi- 
crofarads. The inductors, however, 
must have low d-c resistance in or- 
der not to attenuate the 10-ampere 
pulse current. In the first model, 
these were hand wound on smal} 
filter choke cores. Ideally, at least 
the first 30 usec of this line should 
be made of small sections compar- 
able to the commercial lines used 
for the variable delay, but the en- 
tire 900-usec electrical length of 
this line cannot conveniently be 
and need not be) made up of 8- 
megacycle wide, 1 or even 5-micro- 
second delay lines. 

Charging this line to 1,800 volts 
and discharging it into a 45-ohm 
load, a maximum pulse current of 
20 amperes is obtained. When the 
thyratron the line is 
placed across the cathode resistance 
which is always maintained at 45 
ohms, the characteristic impedance 
of the line. The voltage across the 
load is instantaneously 900 volts, 
and remains at this value until the 
line discharges, twice its electrical 
length in microseconds later. 

There are many uses for this 
type of synchronizing and trigger- 
ing equipment. These include mi- 
crosecond flash photography. pro- 
jectile and impact research and ex- 
research. The equipment 
was developed by the author while 
employed at Picatinny Arsenal, 
Dover, N. J., and publication of 
circuit details at this time does not 
imply release from security classifi- 
cation of the associated equipment 
connected with explosives research. 
It is hoped that at a later date the 
complete equipment, with research 
results, may be described. 


conduct 3, 


plosive 
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Automatic Bri 





Universal jig for testing components with pigtails. Solenoid in box at left closes Front view of automatic bridge, showing 
jaws when component touches ejector plate between jaws. Sorting chute opening jig, sorting chute and door-control solen- 
is directly below jig oids, and bins 


Eight different sets of ratio arms are switched. separately and in sequence. into a simple 
1.000-eps Wheatstone bridge. Novel discriminator detects bridge balance and initiates 


operation of sorting mechanism. Unit construction facilitates trouble shooting 





ESISTORS, capacitors, inductors, tested. The jig shown in the ac- actual value. As the next com- 
or any impedance elements ompanying photograph is used in ponent is put in the jig the cycle 











ranging from 1 ohm to 5 megohms _ testing components having pigtails repeats. 
can be automatically tested and In operation, a standard of the The tolerance limits of the groups 
sorted at production speeds with value of impedance being tested is are fixed by plugging appropriate 
the automatic bridge described in plugged into the rear of the cabi- limit plugs into connectors in the 
this article. Accuracies of the net. The components to be tested rear of the cabinet. Typical limits 
order ot 0.3 percent are obtain- are then fed into the test jig which for a 1,000-ohm component might 
ible w inskilled operators. The consists of two sets of metal-faced be as follows: 20 percent, 10 
nstrument sorts components into 8 jaws which firmly grasp the com- percent, 0 percent, +10 percent, 
groups (depending on the compon-_ ponent’s ails. When contact is +20 percent, +30 percent, and +40 
ents’ deviation from their specified made, the testing cycle begins, and percent. These limits would per- 
value) at rates as high as 1,800 almost nstantly the piece is mit sorting components into eight 
inits per hour, or into 4 groups at measured and ejected from the jig groups having the following ohmic 
3,600 per hour. into a sloping chute; one of the rang 1) below 800, (2) 800 to 
The ty pe of test ji émploved is doors in the bottom of the chute 900, (3) 900 to 1,000, 1) 1,000 te 
determined by the physical con- mens, and the component falls into 1,100, (5) 1,100 to 1.290, (6) 1.200 
struction of the components being me of eight bins depending on its to 1,300, (7) 1.300 to 1.400, and (& 
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omponent Testing 





Rear view, showing unit construction for 
easy replacement. Limit plugs and stand- 
ard may be seen on bottom chassis 


1,400 ohms and above. 
Although these limits happen to 


be 10-percent steps througnout 
larger or smaller steps, or any com- 
binations of laryve ind smaller 
steps, co ild be ised, VItl one 
limitation. To realize the full ac- 
curacy of the bridge minimun 
percentage steps must be held to 


1 percent 
Operating Principle 


A block 
ment is shown in Fig. 1. 
is in 
ratio arms any un- 
known percent of the 
value of the standard will cause a 
balance signal to be sent to 


diagram of the 


instru- 
When it 
position, the 


bridge 


the rest 


are such that 


within 800 
the dis 


criminator. This signal, when com- 





bined with the reference volt: 
he dis- 


to send a ground 


from the oscillator, causes the 
criminator circuit 
switching unit. 

When the switching 
this 


signal to the 
init receives 
starts the 


ground signal, it 
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testing cycle which 
different 


arms into the bridge circuit, sepa- 


consists ol 


sets of ratio 


switching 
rately and in sequence, until the 


set which produces bridge balance 


the value of unknown 
found. 


tion occurs, the 


with being 
When this condi- 

bridge sends a bal- 
the discriminator 

which in turn sends another ground 

signal to the switching unit. 
Upon this 

signal, the 

init initiates the following actions: 

1) The 


ted, (2) the jig ejector mechan- 


tested is 


ance signal to 


receipt of second 


grounding switching 


testing cycle is inter- 
ism is a 
into the 


tuated and the piece falls 
sorting chute, (3) the ap- 
propriate door in the sorting chute 
is opened, (4) two counters are 
operated, one for the particular bin 
into which the piece falls, 


totalizing 


and a 


counter, and 5 the 
bridge is returned to the rest posi- 


tion ready for the next piece 
Limit Bridge 


Figure 2 shows the circuit dia- 


gram of the limit bridge. The limit 
jacks, J, through J., and the stand- 
ard terminals are mounted in the 
rear of the instrument, while the 
unknown terminals are brought out 
through the front for connection to 


4 


the test jig. The bridge has a 10- 
to-] internal ratio arn formed 


vaiue of the component falls within 


800 percent of the value of the 
standard. 

If the component’s value is 
within this range, the ground con- 
nection is moved (by the switching 
unit) from the center of the 10-to-1 
ratio arm to the center of the arm 
containing J.. The ground is then 
passed to the arm containing J, and 


so on until 


the ratio arm is reached 
which produces bridge balance with 
the piece being tested, at 
time the piece is ejected. At 
end of the cycle the ground is 
turned to the 10-to-1 

The entire bridge circuit and its 


which 
the 
re 


ratlo arm. 


components are carefully shielded, 
and low-capacitance coaxial cable is 
ised for all bridge wiring. To re- 


duce contact resistance in the vari- 


sus connectors, 12-prong plugs and 


$ s are used with the prongs 

ed in parallel for maximum con- 
ta area 

The lin ridge operates on & 
1,000-cps voltage which is gener- 
i wv the Wien bridge oscillator 
shown in Fig. 3. The oscillator is 
designed to operate over a wide 


range of frequencies, as determined 
by the constants contained in the 
Under 
operating 


1,006 )-eps 


plug-in phase-shift network. 


kinds of 


nowever, tne 


practically al 


nditions 





frequency has proved quite 





factory. 
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he di ! e bridge is fed into the circuit shown 
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FIG, 1 


Block diagram of Industrial Instrument’s high-speed component tester and 


sorter 
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in Fig. 4. After passing through 
four 6SF5 amplifiers and a 180- 
degree phase-shifting network, the 
signal is limited by V,, further am- 
plified by V., and finally appears 
across R, in the plate circuit of V.. 
A reference voltage from the os- 
cillator is introduced at the cath- 
odes of the discriminator, V,. When 
the voltage across R, has the proper 
phase relationship to the reference 
voltage the case when the 
bridge is approximately balanced), 
V.,, which is normally cut off, will 
the relay in its 


(as is 


conduct, closing 
plate circuit, and passing a ground 
signal to the switching unit. 
Switching Circuits 
The heart of the switching cir- 
cuit, Fig. the free-running 
multivibrator, V., which is capable 


5, is 


of running at two speeds as deter- 
mined by the posit > switch 
in its grid circuit 
multivibrators, V and 
form a frequency-dividing chain 


since they are triggered only by 


negative pulses preceding 
stages. 

Each of the grids of 
the frequency-dividing chain is at- 


one of the six 


the tubes in 


tached to the grid of 








Table I—Operating Schedule for Switching and Door-Control Unit 





Bridge 
Connec- 
tion | 

| Grounded 


Position 














FIG. 2—Bridge circuit. Limit plugs in ] 

through J: determine range of tolerance 

groups into which components are sorted. 

Resistors R, and R, form 10-to-1 ratio arm 

which is connected when bridge is in 
rest position 














FIG. 3—Circuit diagram of Wien bridge 
oscillator which produces bridge voltage 
and discriminator reference voltage 


Relay position: E-energized, D-de-energized 
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FIG. 4—Discriminator-amplifier circuit diagram. 


Crystal diode provides bias for 


discriminator by rectifying 6.3-volt filament supply 


paralleled-6SN7 relay-control tubes 


the 


ivibrators 


Whenever the grid of one of 


frequency - dividing mult 
goes positive, the corresponding re- 
lay-control tube grid goes positive, 
and the corre- 


the tube conducts, 


sponding relay is energized. 


The 


relays which 


six 
trolled by the relay-control tubes 


ave several functions. They con- 


nect the proper 
tron 
put 


tney 


door-control thyra- 


one for each limit) to the in- 


and 
back 


men- 


from the discriminator, 


send the ground signals 


to the previously 
the 


and 


bridge as 
tioned. A 


tion of these 


schedule for opera- 


relays several 
other components in the 
init for a complete test 
shown in Table I] 

All the 


V.. which corresponds to the low 


switching 

cycle is 
limit thyratrons, except 
limit group, have door-control sole- 
noids in their plate circuits. There 
for this first group 
since the piece falls into a bin at 
the end of the chute. These limit 


is no solenoid 


thyratrons actuate the bin 


aso 
counters. 

The grid of V 
the input 


is connected to 
discriminator 
at all times so that it will operate 
on all ground signals from the dis- 
criminator after the test cycle has 
Its function is to operate 
and the totalizing 
that is 


from the 


begun. 


ne jig ejector 
ounter for every piece 
tested. 

The thyratrons are held noncon- 
receive a 
negative 
voltage from the bias supply, and 
the cathodes of the limit thyratrons 
are grounded through a common re- 


more than one 


they 


lucting, until 


grounding signal, by a 


sistor to prevent 
tube’s firing at a time. 

The bridge is stopped from step- 
ping by cutting off one-half of the 
free-running multivibrator, V.. 
This is done by applying a blocking 
bias through V., and the contacts 
of RE. RE,, RE. and RE, when 
they are in the rest position, to 
which the switching system auto- 
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FIG. S$ Schematic diagram of switching and door-control circuits. 


Frequency of free-running multivibrator is 














Sequence of operation is explained in Table I. 
approximately 48 cps 





matically returns ter ea testing frequency-dividing t yrators vibrator chain for testing cycles 
vele. The function of V.. is to keey cease to operate, the 120-volt supply where only 4 groups are required, 
the multivibrator V. from st ng s returned to J instead of 8. 
the bridge beyond the first test This switching arrangement is 
sition until RE, has applied plate iwcomplished by V.. and V,,, which sata 
voltage to the thy ons ontrol the operation of RE... The When ‘apacitors are being 
lhe only way the blocking bias same negative bias which cuts off tested, special sets of limit plugs 
an be removed from V, is by Vis applied to the plates of V,,and must be used if the capacitors are 
ting a test piece in the jig, w I ndirectly to C,, charging it nega- to be sorted according to their de- 
will cause a ground signal to be — tively to hold V,, cut off. When this viation im terms of capacitance, be- 
sent from the discriminator to the negative bias is removed, 1 on- cause of the inverse ratio between 
grids of V, and V.. When V, con- ducts and C, discharges through it, capacitance and capacitive react- 
ducts, RE. is energized, and the bias allowing V,, to conduct. Relay RE. ance. Proper operation of the 
is removed from V. Relay RE, is s thus energized. When the testing bridge on capacitors and inductors 
immediately deenergized, but the cycle is completed, the negative bias is possible only when the units be- 
‘Ircuit connecting the blocking bia igain appears, and the grid-cathode ing tested have nearly the same 
to V. is interrupted as RE,, RE, apacitor begins to charge. The phase angle as the standard. 
and RE, move out of the rest po time delay introduced by the char: The model AB-1 Auto Bridge was 
sition ng this capacitor is provided to developed by Industrial Instru- 
Relay RE. switcl the 120-volt llow the piece being tested to fa ments Inc. of Jersey City for use 
supply from V, to the plate circuits lo ‘ el by manufacturers and consumers of 
of the thyratrons during the test- in The ca large numbers of component parts. 
ing cycle. This arrangement makes va nsur- Special jigs have been developed 
only V, sensitive to the initial ng son the for testing and sorting such things 
ground signal from the discrimina- vratrons as soon as the sting as potentiometer elements, and ex- 
tor, which starts the cycle; and the e begins, so that the do« in periments show promise for a jig 
other thyratrons become sensitive open. which will permit automatic feed as 
to the second ground signal which The 4 and 8-group switch effec- the components leave their assem- 


indicates bridge balance. When the ly disconnects V 
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multi- bly lines.—J.D.F 
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TELEVISION FRONT-END 


Design equations for several types of r-{ amplifier stages of a television receiver are de- 
D J e) 


rived and illustrated. 


Emphasis is placed on the problem of optimizing the signal-to- 


noise ratio while satisfying gain. bandwidth and adjacent-channel rejection require- 


ments. Mixer stages are discussed in Part 


2 to follow 





By H. M. WATTS 
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FIG. 1—Ideal response characteristic for 
receiving channel 2. For other channels, 
substitute the appropriate frequencies 














FIG. 2—Plot of normalized scalar im- 
pedance of paralle] RLC network having 
a Q of 10 at resonance 


HE CIRCUITS to be considered 1n 
‘are the r-f amplifie. 
portions Of a receive! 


the standard 


Live 
velnyg 


ning 
ning 


eVal 


process. 


Initial Premises 
Initial premises in the design are 
the exclusive 


ture t 


3-volt minia- 
sige 

49-OnM COax- 
ial-cable input and output 
use of a 


use of 6.! 
bes, the use of 
and the 


26-me intermediate fre- 
quency. 
FCC 


vestigial sideband character of 


To review 


standards, 


transmitted signal is such t 
receiver would ideally have tl 
sponse characteristic shown in Fig. 
1 for reception of signals on chan- 
nel 2. Note that the sloping re- 
sponse in the vicinity of the picture 
carrier is linear and that the re- 
sponse is 50 percent at 
rier frequency. 

It is not important wh 

A and at D, but 

hin the channel and 
A and D is 
ABC is 


fre- 


ley 
oniy 


the curve between 


that when the 


area 


B until A 


pivoted about 
vith D the 
ast 


a iheAl 


lor 


‘olncides 
resultant response curve 
from 55.25 me up to 59.25 me. 
instance, tne dashed curve 
ABD would be quite acceptable.) 
[he reason for this is that the 
equivalent video response curve for 
any modulated-carrier amplifier is 
t by adding the pe: t 
f. + fm (where 
frequency and f 
frequency) to 
f f, and plott 


lting sum 


iluiating 


against 


f 
gE © 


between ze) 
ency corresponding 
idth. Thus 


rig. 1, the equiv: video 


t 100 ke 1 jual to the 


response a 
sum of the r-f resp » at 55.15 and 
that at 55.35 mc, while the equi- 
valent video response at 1 me is the 
sum of that at 54.25 mc and that at 
56.25 me. Invariably the smoothest 
curve AD implies the best phase 
response. 

that the maxi- 
mum possible equivalent video band- 


Figure 1 shows 
width would be slightly less than 
1.5 me since the best that can be 
done below 55.25 mc is to provide a 
response supplementing the upper 
sideband to give a flat equivalent 
video response, and since the re- 
sponse of the picture channel is 
necessarily zero at the sound trans- 
mitter frequency. The maximum 
realizable equivalent video band- 
width will therefore be taken as 4 
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DESIGN 


Part I 


of a 
two-part article 
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FIG. 3-—Noise analysis~block diagram. Symbol R denotes a fictitious noise-equivalent 
resistor 





mec wide at the 6-db-down points. 
With 55.25 me as the bottom of 
the received band (the frequency 
below midband at which gain is 6 
db down) which is 4 me wide, the 
band center for this channel is 57.25 
me, and the band center of the re- 
ceiver will correspondingly be 3.25 
me above the bottom of any chan- 
nel to which the receiver is tuned. 
As wil! be shown late’ maximun 





gain and bandwidth are obtained 
With minimum capacitance shunt- 
ing the load circuit of an amplifier 
stage, so the circuits will be reson- 
ated by tube and wiring capaci- 
tances alone and the circuit induct 
ance will be changed to change 
stations 

Synchronous single-tuned inter- 
stage networks will be considered 
rather than coupled circuits or 
stayger-tuned circuits, even though 
the latter two are theoretically bet- 
ter. It has been proven that both 
of the latter circuits provide a 
greater usable bandwith for a given 
gain, but the stagger-tuned system 
is difficult to track properly over 
the specified range, and the coupled- 
circuit system requires one addi- 
tional tuning element per inter- 
stage 

Figure 2 shows the computed 
variation in scalar impedance of a 
parallel RLC circuit over a band 
of frequencies centered at the anti- 
resonant frequency of the LC com- 
bination. The scalar impedance has 
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been shown in terms of 20 log 
Z_/R, or simply db down from the 
impedance at resonance, and fre- 
quency has been presented as Q 
times the percent deviation from 
antiresonant frequency. 

For this circuit, Q is defined as 
the ratio R/w,L where w, is the 
antiresonant radian frequency. 

The significance of Fig. 2 is that 
in any system of cascaded amplifi- 
ers having single-tuned load cir- 
cuits, the gain of each stage will 
vary with frequency in the manner 
shown by the curve. If each of 
three identical stages were 3 db 
down in gain at the extremes of a 
band of width Af centered about 
a frequency f,, the unit as a whole 
would have a gain 9 db down (from 
that at f,) at the extremes of the 
band Af. 

Data derived from the curve 
have been tabulated to the right of 
the curve, showing the bandwidth 
per stage required for an N-stage 
system to have an overall band- 
width of Af between the 3 db 
points. 

Preliminary investigation shows 
that two tuned circuits (through 
which the signal must pass) will 
be used in any r-f head using a 
grounded-grid r-f amplifier, and 
three tuned circuits will be used in 
other r-f head configurations. It 
will be assumed arbitrarily that for 
an overall receiver bandwidth of 4 
me between —6 db points, the i-f 


amplifier will be allowed —3 db 
from maximum gain and the r-f 
head will be allowed —3 db from 
maximum gain at the edges of the 
i-me band. According to the table 
of Fig. 2, each tuned circuit in an 
r-f head having a grounded grid 
r-f stage must be 6 mc wide, and 
each tuned circuit must be 8 me 
wide in other r-f heads. 

So far, the discussion has neg- 
lected the matter of reception of 
the 59.75-me sound carrier with its 

25-ke deviation under 100-percent 
modulation. Since the sound car- 
2.5 me from the resonant 
frequency of the tuned circuits, a 
study of Fig. 2 reveals that the 
gain is down 4.4 db from maximum 
gain at sound carrier frequency 
for an r-f head having a grounded- 
grid stage, and 4.2 db down for 
other heads. This loss relative to 
picture-channel midband gain can 
be made up in the high-gain sound 
i-f amplifier since it is relatively 
easy to obtain extra gain in nar- 
row-band circuits. 


rier is 


Noise Considerations 


In practice, the designer consid- 
ers each noise source along the path 
of the signal from the input up to 
the point in the circuit at which 
new noise contributions are trivial 
in importance due to the increasing 
magnitude of the signal and the 
noise from earlier circuits. We 
must start, therefore, with a block 
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diagram, Fig. 3, and determine the 
level of the signal and of the noise 
for as many points along the cir- 
cuit as seems necessary. 

It will be necessary to develop 
certain gain and grid-equivalent 
noise-resistance equations that do 
not appear in the literature, and 
to bring out carefully the ditference 
between the correct manner of com- 
dining the noise powers from each 
of two actual the 
correct manner of combining noise 
power from a real resistance with 
that of a fictitious resistance 


resistances and 


Pentode R-F Amplifier 
There are four circuits 
from which to choose: the conven- 
tional pentode r-f amplifier of Fig. 
4, the grounded-grid amplifier of 
Fig. 5, the cathode-follower ampli- 
fier of Fig. 6, and the 
coupled amplifier of Fig. 7, the lat- 
ter discussed in Part II. The 
pentode amplifier will be discussed 
first, calculating tube-noise 
equivalent referred to 
the grid, then the optimum anti- 
resonant resistance of the circuit 
connected to the grid will be com- 
puted. Then it will be shown how 
the noise powers from the real and 
the equivalent resistances combine, 
the optimum plate circuit antire- 
sonant resistance will be computed 
and signal and noise voltages will be 
referred from the grid to the plate. 
To facilitate calculation, the 
tual tube with its shot effect, 
rent-division and 


sources of noise voltage is replaced 


DaSsIc 


cathode- 


the 
resistance 


ac- 
cur- 
noise, other 
by a theoretically noiseless t 


whose grid circuit 


there is 


resistor having a 


tious iV 
agitation noise 
duces the sar 
yutput of the 
there is in the « 
This 


grid-equivalent 


tube. 

















FIG. 4—Pentode r-f amplifier 


the tube, is a legitimate and accu- 
rate equivalent because the noise 
energy of a resistor has essentially 
the same flat frequency spectrum 
as the tube noise. The value of the 
use of an equivalent noise resistor 
lies in the fact that noise powers 
add directly, rather than noise volt- 
ages adding directly. 
noise-resistance 


Therefore, 
values may be 
added directly as though the resist- 
in series, and the 
voltage computed 


ors were total 


noise accord- 
ingly. 

As an equivalent of the situation 
wherein noise-powers from a real 
and a fictitious resistor must be 
added together, assume that two 
different resistors of value R, and 
R, generate noise in the grids of 
two identical noiseless amplifiers 
using pentcdes having infinite r 
Assume that each amplifier has a 
voltage gain, A, and that the ampli- 
fiers have a common load of R 
Then the total noise voltage across 
the load resistor is given by 

E P,R1) | 
where P, is the 
produced in R 


noise 
by the two tubes 
As shown later, the thermal-agita- 
tion noise voltage from a resistor 
R, can be expressed as 


total powet 


I K(R,)\2 2 
The power produced in the plate 
load due to a noise voltage FE, at 
the grid is 


} 


ityyt 


Now, substituting from Eq. 

Eq. 7, 
Eas 

But bE 

50 E, K(Rq + BR) 10 
The artifice of two tubes having 

a common load resistor emphasizes 


the fact that these two noise contri- 
butions (one from a real resistor, 
one from a fictitious resistor) 
not react on each other 
earlier in the circuit than the plate 
load. In the case of two real re- 
sistors connected in parallel in a 
given circuit, the equivalent resist- 
tance of the two is computed from 
the well-known parallel relationship 
R RoR, (Rao t+ Rk (11) 
and the noise voltage is simply com- 
puted for the equivalent resistor. 


could 


Further Development 


For the grounded-cathode pen- 
tode amplifier circuit of Fig. 4, the 
grid-equivalent noise resistance is 
given by 


2.5 Wile 
, + 2) 
| ( G, Cnt ) ys 


where J,, J,, and J, are the d-c plate 
current, current, and 
d-c screen current respectively, and 
G,, is the plate transconductance in 
In the case of a 6AK5 tube 
operated at E,=75 v, E,. = 75, 
E, 66, 1,=6.0 ma J, = 15, 
G 5,000 micromhos, then R,, 
1,360 ohms. 


d-c cathode 


mhos. 


From the thermal-noise-voltage 
equation’, 
k a mPa) */* > 13) 
where 
K = Boltzman’s constant = 1.374 
<10°™ joules per degree K. 
absolute temperature of re 
sistor in degrees Kelvin. 
resistive component of im- 
pedance across which volt- 
aye is developed. 
bandwith of circuit through 
which noise voltage is 
(This 
tion of Af as the overall re- 
bandwidth differs 
from that shown ordinarily 


defini- 


} 


transmitted. 
ceiver 


cause we have specified 
that the receiver as a whole 
of 4 mc, 
vhich makes it unimportant 
whether components 
exist in the r-f section over 
a greater band than 4 mc) 
We find that for T = 300 degrees 
Kelvin and Af = 4 me, 

E 0.26 (R)'/?2 microvolts 14 
For the calculated value of R for 
the 6AK5, E = 9.6 microvolts. This 
is the tube-noise voltage referred 
to the grid, not 
noise voltage. 


bandwidth 


nas a 


noise 


the grid-circuit 
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From classical transformer the- 
ory, E,,;, the signal voltage at the 
grid of the r-f stage is: 

Egry = Eant (Rg/ Rant)? (15 
where E,,, is signal voltage from 
the antenna, R,,, characteristic re- 
sistance of the antenna transmis- 
sion line, R, antiresonant resistance 
of the grid circuit (this quantity 
is directly measurable with an r-f 
impedance bridge as opposed to R 
in Eq. 12). It is evident that for 
maximum signal at the grid the 
value of R, should be as high as 
possible. Further, if we compare 
Eq. 14 with Eq. 15 we see that the 
ratio of signal voltage at the grid 
to noise voltage from R, is not de- 
pendent on the value of R,. On the 
other hand, an increase of R, will 
bring about an increase in E,,, and 
noise voltage from R, together, 
with respect to the tube-noise volt- 
age which is not dependent on R 
As a result, the net S/N ratio is 
improved due to the tendency for 
the tube-noise voltage to become 
relatively insignificant. Thus an in- 
crease in R, improves both gain 
and S/N. We must now determine 
just how large R, can be made 
without violating any of the design 
requirements. 

H. W. Bode shows’* that for a 
-onstant-shunt C and R, regardless 
of location of the pass band of a 
network in the frequency spectrum, 

Mf a 1/RE It 
where f is the bandwidth of the cir 
cuit in eps, R is the shunt resist- 
ance of the circuit, and C is the 
shunt capacitance of the circuit. In 
the case of a simple parallel RL¢ 
ircuit, 

\f 1/2rR¢ 
where f is the frequency at which 
the scalar impedance is 
from maximum value, or 

R 1/2 (Af \¢ IS 
From the equation it is evident 
that since the required bandwidth 
is fixed, R will be maximum fo1 
minimum shunt C. Since both the 
circuit gain and S/N are maximum 
for maximum R, it is imperative 
that C be held to the absolute mini- 
mum. The input capacitance for a 
6AK5 tube and wiring in the cir- 
cuit shown in Fig. 4 can be held to 
7 uuf total. For an 8-mc band- 
width, from Eq. 18, R = 2,850 
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ohms, the maximum permissible 
value of R, for 8-mc bandwidth. 

The shunt impedance of the an- 
tenna as seen looking into the grid 
side of the input transformer may 
have sufficient variation of its re- 
active component over the band of 
a given channel to render it worthy 
of close scrutiny. It has been found 
that the reactance variation is 
small enough that the antenna does 
not narrow the receiver pass band, 
but on the other hand it is not small 
enough to allow the antenna to be 
properly treated as a pure resist- 
ance over the pass band of a given 
channel. 

Inasmuch as it is necessary to 
match the antenna to the grid cir- 
cuit to prevent reflections on the 
line, if the antenna impedance were 
purely resistive over the band the 
effective resistance shunting the 
circuit would be halved by connect 
ing the antenna into the circuit. 
and the reactance would be unaf- 
fected. In such an event the r-f 
stage grid circuit would have twice 
the bandwidth previously com- 
puted. With present antennas it 
appears not to be good design prac- 
tice to depend on the antenna for 
band widening, but it is surely per- 
missible to use the reduced grid 
circuit antiresonant resistance in 
computing resistor noise voltage 
*} is therefore 9.8 
The total noise voltage 
it the grid of the 6AK5 amplifier 


The latter voltage 


microvo'ts 


s then FE 13.7 microvolts 

f the impedance of the antenna 
ransmission line is 75 ohms, from 
I 15. F 6.16 « E micro- 
olts. T signal of 22.2 micro- 
olt nte iw d vield a 
S/N 1 10 ere vere ne 

is tions f n nee 
‘ d the r-f amplifier grid 

Gain 

lo assess the Importan e of noise 

sources beyond the first grid, we 


must next compute the gain of the 
first stage. The total shunt capaci- 
tance of the interstage circuit be- 
tween a 6AK5 r-f amplifier and a 
6AK5 mixer is about 14 uf for a 
carefully designed circuit. The in- 
terstage antiresonant resistance 
for an 8-me bandwidth is 1,425 
ohms. The gain of a pentode of 
transconductance 5,000 micromhos 
operating into a tuned tank circuit 


of antiresonant resistance R is 
given at the resonant frequency by 

A =G,,R = 7.12 (19) 

The signal voltage at the 6AK5 
amplifier plate is then 

Eup = AEsg = 43.8 Eont 20 
Similarly, the noise voltage at the 
plate due to r-f stage tube noise 
and grid-cricuit noise is 

Enp = AEng = 97.5 microvolts 21 

The most convenient process for 
introducing the noise contribution 
of the interstage circuit resistance 
and the mixer tube is to compute 
the noise-equivalent resistance for 
the noise power transmitted from 
the r-f grid to the r-f plate, and 
then add to this quantity the inter- 
stage circuit resistance and the 
noise-equivalent resistance of the 
mixer tube. The r-f stage noise- 
equivalent resistance referred to 
the plate can be computed from Eq 
14 as follows: 


Enp : »” 
Rn (; 26 ) - 


where R,, is the desired resistance 
referred to the plate, and E,, is the 
noise voltage at the plate from the 
grid, as before. Substituting from 
Eq. 21 in Eq. 22, 

| ae 42/ E,,,)?/(0.26)? (23 
and, substituting for E,, from Eq 
14, 

k eh 24 
wherein R,, represents the total 
noise resistance in the r-f grid cir- 

iit and tube. Then R,, = 141,200 
yhms. 

This value of equivalent noise re 
sistance is quite large compared ti 
the values of circuit impedance and 
equivalent tube-noise resistance en 
Therefore we car 
it least make a good first approxi 
mation to the correct S/N ratio of 
without any 


. 3 
ountered so far. 


the complete’ unit 
further data. This approximate r-f 
head S/N ratio can be computed 
from the data given, S/N 
E/E 0.450 F Although it 
is current practice to express the 
S/N characteristic of a receiving 
system by use of the system noise 
figure, it is more convenient to use 
S/N voltage ratio as defined above 
for purposes of calculation, and 
then convert to noise figure as a 
final basis for comparison. 

To summarize the data computed 
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FIG. 5—Grounded-grid triode-amplifier 


on the 6AK5 grounded-cathode r-f 
amplifier, &,, 43.8 Eun, R, 

141,200 ohms. We find later that 
for the case of a 6AK5 grounded- 
cathode coupled to a 
grounded-grid mixer the interstage 
capacitance is only 7 uuf, so t 


amplifier 


tha 
the interstage resistance level can 
be doubled, which doubles the r-f 
gain and yields E’,, SIG Bas, 
R’ 564,800 ohms. 


Triode Grounded-Grid Amplifier 
Next consider the grounded-grid 
triode amplifier circuit of Fig. 5. 
The resistance of 
iode grounded-cathode amplifier 


eferred to the rid is given by 


noise-equivalent 


lerman* as 
R, = 3/Gm, ohm 
Using Eq. 14 


voltage at the grid of the tut 


the equivalent 


E 1.26 (R t rovolts 


However, in the grounded grid am- 
other 
impedance in 


‘Ircult, the 


plifier, as in any amplifier 


having the cat le 
application of an a-c 
voltage e, between grid and ground 


will produce an ac pl 


y 
where J, is the resultant plate cur- 
resistance 


] + 
piate 


rent, r, is the a-c } 


of the tube, Z 


between 


is the load imped- 
and 
Z. is the impedance connected be- 


ance plate ground, 
and ground, and u 
is the amplification factor of the 
t In response to the current J,, 
will be a voltage E”’,. from 
athode to ground, 


tween cathode 
ibe. 


there 


28) 
which refers the noise voltage to 
the true input of the grounded- 
grid amplifier. both plate 
load and cathode circuit are reso- 
nant at the same frequency, at the 


Since 
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center of the transmission band of 
the amplifier, Eq. 28 becomes 


(29 

where R, is the resistive compon- 
impedance connected be- 

tween cathode and ground. How- 
the input impedance of a 
grounded-grid amplifier at reson- 
ant frequency is given by Jones’ as 


ent of 


ever, 


R ‘ 
—— ohms 30 
! 


and the input transformer must 
match this resistance if reflections 
are to be avoided in the transmis- 
sion line to the antenna. Then, 
Re ='R, 

Ry 

] 
Substituting for Rx 
Eq. 29 we have, 


from Eq. 31 in 


microvolts 
It can be shown in general that 
Bae= E 


where A,, is 


yAge microvolts 32.1 
iin from grid to 
cathode that would be obtained if 
a signal injected between 
grid and Equation 32 
shows the 


Vol 


the § 


were 
ground. 
value of the tube noise 
t a grounded-grid triode 
the 
particular 


age of 


amplifier referred to cathode 


circuit for the case 
load resistance 


the input resistance of the 


where the cathode 
matches 
tube. To simplify the equation for 
a tube of u 


circuits using appre- 


ciably greater than 1, 
(a 


) 


Ene = 
Comparing Eq. 33 to Ey. 26 and 
25, for the particular value of R 


selected, 


O75 
G 
where R’, is the noise equivalent 
resistance (of a grounded-grid am- 
plifier stage) referred to the 
cathode. 
If desirable or necessary to pro- 
vide a different cathode impedance 
than R, in Eq. 30 the noise resist- 


, 


ance changes. In general, referring 
to Eq. 26 and 32.1 we have 

Rn = RnAge 24.2 
From inspection of Eq. 29, if » is 
much greater than then for 
those circuits in which Rx is of the 
than, 
approxi- 


one, 


same order as, or 
(7, + R.), we 
mately, 

E' ne 
For this grounded-grid r-f am- 
plifier circuit, must 
match the input circuit to the an- 


greater 
can write 


aK 36 


however, we 
tenna, so the equivalent noise re- 
Fo: 
a 6J4 operated at 15 ma of plate 
current, G,, 0.012 mho, r, 

500 ohms, and su 54, so 

x 62.5 ohms. 


sistance is given by Ey. 30. 


Since the plate-circuit impedance 
of a class-A amplifier is the actual 
load impedance 
plate 
the case of the triode amplifier the 
correct antiresonant 
of the load circuit 
appreciably higher 
bandwidth) than 
The 6J4 triode has substantially 
the same output capacitance as the 
6AK5, so that the same interstage 
antiresonant 1,425 
ohms is required. With an a-e plate 
t 1,500 ohms, the load 
should have an 


the a-c 
resistance of the tube, in 


hunted by 


impedance 
proper is 
(for a given 


for a_pentode. 


resistance of 


resistance of 


circuit itself 


resonant 


anti 
resistance of 2.080 ohms 
(R, in Eq. 30). Substituting the 
proper values in Eq. 31, R, = 120 
ohms. The total noise resistance in 


the input (cathode) circuit is then 


122.5 ohms, since $R because 


of the shunting effect of the an- 
tenna) and R’, add directly as re- 
quired by Eq. 11. 

If we change notation in Eq. 15 
to refer to Ry instead of R,, 
EF’. instead of E,, we have 


and 


R 1/72 or 

27 Eant 
The tube gain is simply the ratio 
of R, to Rx, since the same signal 
current flows both plate 
load Thus, 

{ Rr/R W735 37 
The signal voltage at the plate of 
the grounded-grid r-f amplifier is 
then 

E,.p = A E.x 
The total cathode noise resistance 
referred to the plate circuit is, Eq. 
24, R,,, = 36,800 ohms. To perform 


through 
and cathode circuit. 


22.0 Eant 38) 
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the same input circuit S/N caicu- 
lation (as a first approximation to 
the receiving systein S/N), aiready 
done for tne 6AK5: E 2.8% 
microvoits, and S/N B/E 
U.442 Lb 

A signal of 22.6 microvo.ts at the 
antenna wouid be required for an 
S/N oi lv. note that S/N is bet- 
ter for the 6AK5 ygrounded-cathode 
amplifier than it is for the 6J4 
yrounded-grid amplider thus far. 
On the other hand, the 6J4 cathode 
circuit has a very interesting char- 
acteristic. Since Ry, is 120 ohms, 
and the shunt capacitance across 


he cathode circuit totals about 


-~l- 


waf, we find from Ey. 17 that Af 
1/2-RC 190 m« 


the cathode circult may be tuned 


This means that 


to 1385 me and there is no need foi 


adjustment to receive stations be- 


tween 54 and 216 m 

We shall later show that R 
4,500 ohms is desirable for the 6J4 
grounded-grid r-f when used with 
a 6J4 grounded-grid mixer, and for 
that condition, R 164 ohms, R 

144.5 ohms, F 1.48 E.,,, A 
27.5, E 10.7 E21, R 104,500 
ohms, and S/N 0.475 EB 


Cathode-Follower Amplifier 


In the cathode-follower r-f ampli- 
fier circuit of Fig. 6, the optimum 
step-up ratio for the output trans- 
former is needed in addition to the 
other calculations encountered in 
the previous circuits. 

When an a-c grid-to-cathode volt- 
ge of E 


ode follower whose load resistance, 


a 





volts is applied to a cath- 


R,. is small compared to the a-e 
plate resistance, the resultant cath- 
ode current is 

I, EG 9 
where G, is the cathode transcon- 
ductance. The voltage across a 
cathode load, R,, is F 


where 


I IR k faa ley 1) 








PS 
ms 











FIG. 6—Cathode-follower r-f amplifier 
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tne yrid-to-yround voltage that 
Was required to produce this catn 
vue Volilage 15 

bh bh As bk l alts 4 
and tne gain trom grid to catnode 
is 

1, Exit Gia lis Gall 2 


From Eq. 15 the step-up from an 


tenna to grid is A (R./R,.)*? and 
the step-up trom cathode to output 
resistor Ris A (R, R where 


it, is the load resistance presented 
to the cathode by the output trans- 
,ormer. 

rhe total gain of the cathous 
olliower amplifier from antenna to 
R.is 

1 {AeA 
Substituting for A., and A., each of 


vhich is dependent on Rx, 


To determine the value of Ry, for 
maximum gain the derivative of A 
vith respect to Ry is set equal 

zero, The gain A, is dependent on 
R, only by virtue of the dependence 
of input capacitance of the tube on 
the grid-to-cathode gain, A. , which 
is in turn dependent on Ry. The 
degree of dependence of A, on R 
s so slight that A, changes only 
20 percent as R, goes from zero ti 


nfinity, so we shall assume A. to be 


nvariant with R, in performing 
the differentiation. Then 
! 
‘ 1 / : 
hi Ck 
hi 
and it can be found that 
/ G } 


rhe driving impedance seen by the 
load of a cathode follower is equal 
to 1 G,, so the above result is quite 
in keeping with the usual relation- 
ship for matching a load to a gen- 
erator for maximum power trans- 
fer. Note that the above condition 
has no relation to the condition for 
maximum power output from a 
cathode follower when the available 
input signal is unrestricted. Sub- 
stituting for R, from Eq. 44 in Eq. 
13.1, we have 

A VAN (GRR)! 15 

4 = 16 (G,R\R2/Rand? 16 

Having obtained the basic gain 
equation for the circuit, we can 
evaluate the signal and noise trans- 


missions to the output. The cathode- 
tollower r-f amplifier grounded-grid 
mixer combination would not re- 
quire an interstage transformer, so 
we need only consider the combina- 
lions invoiving a straight pentode 
mixer or a catnode-coupled inixer 1n 
computing tne value tor R.. For 
ywotn the GAKS5 pentode mixer and 
tne 6J6 cathode-coupled mixer, the 
input Capacitance of tube, soc ket, 
and wiring is about 7 uuf, so R 
must be 2,850 ohms for an &-m¢ 
bandwidth. Using either the 6J6 
sections paralleled) or the 6J4 as 
r-f stage, the G, is 12,000 mi- 
cromhos for an obtainable operat- 
ing condition. The output trans- 
former ratio Rk. R R.G 34.2 
impedance ratio. With such an 
impedance step-up, the 5 uuf 
cathode-to-ground capacitance of 
the cathode-follower adds only 0.146 
wf to the capacitance loading across 
R., so we may neglect it. 

The input capacitance to either 
a 6J6 or a 634 cathode follower is 
about 6 uuf so R, is 3,320 ohms for 
an 8-me bandwidth. 

The cathode follower gain is then 
A 19.5. 


Computing the tube noise-equiv- 





. since 


alent resistance from Eq. 
the presence of cathode feedback 
does not modify the inherent S’N 
of the tube, R 3G 250 ohms. 
The grid-circuit antiresonant re- 
sistance is made up of the trans- 
formed antenna resistance in paral- 
lel with the 3,320-ohm damping 
resistor, or 1.660 ohms net noise re- 
sistance. The total noise resistance 
effective in the input circuit is 
R R, +R 1.910 ohms. 
The amplified and transformed 
total noise resistance at the ouput 
side of the output transformer can 
be computed with the aid of Eq. 24, 


I 1 1.°R 17 
By Eq. 48, 45, 47, 
R 1 GRR 16,350 ohms 1S 


From Eq. 26 the noise voltage 
across R. (excluding the noise from 
R. itself as well as the mixer noise 
which is vet to be computed) is 
E 33.3 microvolts. 

Since the gain is 19.5, S/N 
AE... /E 0.585 E A signal 
of 17.1 microvolts at the antenna 
would produce an S’/N of 10 for 
this circuit if there were no further 
noise contributions. 
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Stabilized Decade-Gain 


With an input impedance of over 200 megohms and less than 6-“"f shunt capacitance. 


this single-probe instrument permits simultaneous observation of voltage. waveshape. 


and other characteristics of signals on high-impedance circuits with practically negligible 





loading effect 





By JOSEPH F. KEITHLEY 
Keithle Tust ne 


Cleveland, 0 





Amplifier being used for simultaneous voltage and waveshape observation 


NPUT IMPEDANCE of an electrical 
I test instrument is a major fac- 
tor in considering its applications 
and general usefulness. It is axio- 
matic of all sciences that a process 
which is being observed should not 
be affected by the means of ob- 
servation; and for electrical work, 
it is necessary that indicating and 
recording devices have no great ef- 
fect on a circuit whose character- 
istics and performance are being 
measured. Otherwise, no knowledge 





would be gained of the circuit 
its normal operating condition, and 
the resuits obtained in the test con- 


dition would ke untrue and mislead- 
ing. 
The Problem 

More specifically, a measuring in- 
strument should have an_ input 
impedance which is large compared 
with the circuits to which it is con- 
nected and take only a small 
tion of the power available. If the 
low audio-frequency output voltage 


frac- 
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of a pentode amplifier stage which 
has a 10,000-ohm plate load resisto: 
were measured with a 10,000-ohm 
voltmeter, a large error would be 
expected. But only a l-percent erro) 
results with a 1-megohm voltmete 
If, however, a l-megohm plate load 
resistor were used in the amplifier, 
a 50 to 100-megohm  voltmete) 
would be required for a 1-percent 
loading error. Capacitance loading 
introduces similar errors at the 
higher frequencies. 

Instruments have been built more 
and more sensitive to keep the load- 
ing errors small. Meters now com- 
monly used for d-c voltages have 
D’Arsonval movements of 20,000 
ohms per volt, and various elec- 
tronic voltmeters have input re- 
sistances of from 10 to 1,000 
megohms. Sensitive a-c voltmeters 
and cathode-ray oscilloscopes have 
inputs of 0.5 to 10 megohms shunted 
by about 20 to 50 uuf at their input 
terminals. 

For measuring the output signal 


voltages of high-impedan ircuits, 
such as the pentode amplifier with 
the 1-megohm load resistor, the di- 
rect connection of l-megohm and 
35-uuf voltmeters and os 
plus an extra 10 to 69 wat 


loscopes 
idded by 
the test leads causes a larve loading 
error. Most coupling means com- 
monly used between the. signal 
source and the test instrument in 
order to reduce the loading error 
are not wholly satisfactory. Inher- 
nt capacitances can cause unde- 
sirable loading on the cir being 
tested as wel! as a nonuniform re- 
sponse of the test instrument to 
frequencies of interest. Unshielded 
high-impedance leads pick up spuri- 
ous voltages, and shielding adds to 
the capacitance errors. Also, the 
desired signal is often reduced be- 
low the capabilities of the measur- 
ing instrument; and, in general, 
each test instrument requires its 
own coupling network. 


The Answer 

A proposed circuit’ has a much 
higher impedance than usual at the 
working end of the test leads, and 
a modification of this circuit in con- 
junction with a stabilized amplifier 
produces an instrument with a 
number of desirable features. Its 
high-impedance input of greater 
than 200 megohms shunted by less 
than 6 uuf for frequencies up to 150 
ke can be connected to almost any 
circuit with small loading effects, 
no loss of signal, or introduction 
of hum. 

The stabilized amplifier has a low 
dynamic output impedance, so that 
one or several measuring instru- 
ments can be connected to it with- 
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Isolation Amplifier 





Under-chassis view. The type-75 tube is 


out error. It is thus possible to ob- 
serve simultaneously and accurately 
the voltage, waveshape, tone, or 
other characteristics of signals on 
high-impedance circuits. Only one 
pair of test leads is required for 
all observations. In addition, gains 
of 10.0 and 100 as well as 1.00 are 
available, and the noise-level is low 
enough so that 100 microvolts can 
be measured with reasonable ac- 
curacy 

The circuit diagram is shown in 
Fig. 1. Tubes V, and V, are used 
for the input circuit, and V, and J 
form the stabilized amplifier. 





high input impedance is obtained 
by enclosing the input circuit in a 
shield, shown dotted in Fig. 1, 
which is driven at almost the same 
instantaneous potential as the test 
signal conductor. The circuit being 
tested, therefore, supplies only a 
fraction of the usual charge, thus 
the apparent capacitance is greatly 
reduced. Similarly, only a fraction 
of the usual current flows through 
the resistive paths, greatly increas- 
ing the apparent resistance. An- 
other point of view is that the in- 
strument, in driving the inner 
shielding, is providing the charging 
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mounted inside the insulated shield hox 


and leakage current for the cable, 
relieving the circuit being tested of 
that function, thus creating the il- 
lusion of high impedance. Unde- 
sirable electrostatic fields are elim- 
inated by enclosing the driven 
shielding by a second cable shield 
and by the metal cabinet which are 
maintained at ground potential. 
Figure 2 shows a cross-section of 
the signal probe test lead, with the 
central signal conductor enclosed 
by the driven shield, which in turn 
is enclosed by the shield at ground 


potential. An insulating jacket cov- 
ers the cable co that no metallic 
grounds are present along the lead. 
A Bakelite ferrule 


banana-plug probe 


holding the 
insulates the 
end of the cable. The test leads are 
30 inches long, allowing convenient 
separation between the circuit be- 
ing measured and the test equip- 
ment. 


Input Capacitance 

The input capacitance is the sum 
of three components: the grid-plate 
capacitance of V.; the capacitance 
of the grid and signal wiring to 
all other conductors at a-c ground 
potential; and the capacitance due 
to the test cable. If C, is the actual 
cable capacitance between the sig- 
nal conductor and the driven shield, 
EF. the potential of the signal con- 
ductor, and FE, the potential of the 
driven shielding, then the contribu- 
tion of the test cable to the input 
capacitance is ¢ l E',/Es) 
The resistive component of the in- 
put impedance is made up almost 
entirely by the current flowing 
through RFR, and leakage effects 
within V. The contribution of R,, 
is R, R,/ [1 EB ,/E where 
E, is the potential at A in 
Fig. 1, and E, is the potential of the 
signal conductor. 

In order to obtain a high im- 
pedance, the ratios of F,/E, and 
EE. should be as high as possible, 
which requires V, and V. each to 
have a high wu and a high load im- 
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FIG. 1—Isolation amplifier circuit diagram. See text for resistor tolerances 
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pedance compared with r,. Inside 
the instrument, the signal conduc- 
tor and the grid are isolated by the 
driven shielding from as many 
other conductors at different a-c 
potentials as possible. The grid- 
plate capacitance of V, should be as 
small as possible, and the tube 
should have high leakage resist- 
ances, With these conditions in 
mind, a type 75 tube was chosen 
for V,, a triode-connected 6AC7 se- 
lected for V., and the circuit ele- 
ments shown in Fig. 1 were worked 
out. Each stage has a gain of ap- 
proximately 0.98. The 75 has its 
grid connection at the top of the 
bulb, isolating it from the filament 
leads, which would add capacitance 
and induce hum potentials onto the 
high-impedance conductor if a sin- 
gle ended tube had been used. The 
driven shield box, shown in the il- 
lustration fastened by porcelain in- 
sulators to the front of the chassis, 
and its cir- 
cuit, and eliminates as much grid- 


completely encloses V 


yround capacitance as possible. The 
75 also has a low grid-plate capaci- 
tance. 

The sole function of V. is to pro- 
vide signal to the driven shielding. 
Its load at low frequencies is R,, 
and is the reactance of all the ca- 
pacitance between the driven shield- 
ing and ground at the higher fre- 
quencies. 

The input impedance of the unit 
measures about 300 megohms 
shunted by 5.7 uuf. Figure 3 shows 
the response of a circuit with 1.0- 
megohm series resistance shunted 
1y 20 uuf when measured with a 
probe having such an impedance. 
The network is representative of a 





stage with the 
plate and load resistances shunted 


high-gain ampilifi 


by tube capacitances, socket leads, 
and wiring and component capaci- 
tances. For comparison, probe im- 
pedances of 10 megohms shunted by 
20 uuf and 1 megohm shunted by 50 
auf are also included. The upper 
curves (B) show the apparent re- 
sponse of the network if measured 
with instruments having the input 
impedances shown, and the lower 
curves (C) give the percent error 
resulting from the loading. 


Stabilized Amplifier 


In addition to driving V., V, also 
drives the stabilized amplifier por- 
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FIG. 3—Errors in high-impedance meas- 
urements due to circuit loading 


tion of the instrument. It might be 
noted that the coupling capacitors 
C, and C, are included in the shield 
box to lessen the capacitive load on 
V., making higher gains with uni- 
form frequency response possible. 
The amplifier has two functions. 
First it provides overall gain steps 
of 1.00, 10.0, and 100, and second it 
has a low dynamic output imped- 
ance so that several test instru- 
ments can be connected to it. The 
design is conventional for a two- 
stage feedback circuit. Tube V, is 
a 6AG5 and V, is a 6AC7 connected 
as a triode in a resistance-capaci- 
tance amplifier. The degenerative 
cathode circuits of V. and V, intro- 
duce feedback as well as that ob- 


tained by coupling the plate of V, 


to the cathode of V, through C 
R,, R,, KR. R, and R.. In each posi- 
tion of the gain switch, the plate- 


cathode contribution is approxi- 
mately 20 db. 

Because of the gain of 0.98 in 
V,, the V.-V, amplifier circuit has 
gains of 1.02, 10.2, and 102 to pro- 
duce decade gains overall. The 
choice of working gain is made 
with the selector switch on the 
panel. The gains are controlled by 
varying both the amount of plate- 
cathode feedback and the degenera- 
tion in V,, by connecting the 
cathode of V. to various points on 


the voltage divider formed by R,, 
R,, R, and R,. The tolerances in 
percent are: R, + 1,R,+ 0.1, R 

0.1 and R, +0.5. By using close 
tolerance resistors, the gains of 1 
and 10 fall within a small fraction 
of a percent of their nominal values, 
and it is not necessary to adjust 
each instrument. 

Parameter variations, principally 
the 6AG5 tubes, make an individual 
alignment of the gain of 100 neces- 
sary if the initial error is to be less 
than 2 or 8 percent. Resistor R; is 
selected to bring the gain to its cor- 
rect value with nominal line volt- 
age. There is sufficient feedback so 
that instruments which have oper- 
ated almost daily for a year show 
no measurable variation. Line volt- 
age changes from about 100 to 130 
volts cause a 2-percent change in 
gain. The gain of the amplifier is 
constant within 2 percent below 5 
cps to above 150 kc, which corre- 
sponds with the frequency region 
of high input impedance. 

Output tube V, can deliver 10 
volts rms into a 3,000-ohm load 
connected to the output terminals 
with distortion well below 0-1 per- 
cent. The dynamic output imped- 
ance depends upon the amount of 
feedback, thus upon the gain set- 
ting, and is 300 ohms at 100, 70 
ohms at 10, and 10 ohms at 1. At 
the highest value, 300 ohms, three 
indicating instruments each with 
0.2-megohm resistance and 200-uuf 
shunt capacitance, including the 
connecting cable, cause less than 2 
percent loading error of the ampli- 
fier for frequencies less than 150,- 
000 eps. Three sets of output ter- 
minals are provided on the panel, so 
that three instruments can be con- 
nected easily. 

The instrument is housed in a 
cabinet 6 x 43 x 10 in. and it is 
intended to be set on a laboratory 
bench alongside the instruments 
which it drives. In use, a voltmeter 
and a cathode-ray oscilloscope are 
the usual instruments connected to 
the output, and the test leads are 
moved about the circuit being meas- 
ured. The small probe is con- 
venient to handle, and the one con- 
nection provides signal for both 
indicating instruments. 


REFERENCE 


(1) H. la Daniels, Tubeless Probe for 
VTVM, EvLecrronics, p 125, Feb 145 
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Directional Antennas 
for A-M Broadcasting 





Simplified and practical method of calculating radiation patterns for two and three-tower 


arrays when determining coverage and protection. 


An example is given that provides a 


convenient check list of the operations involved in plotting a complete pattern 


LTHOUGH directional antennas 
have long been in use by a-m 
broadcasting stations, 
neers regard them 
surround 


some 
with 
with an 


regard the 


engi- 
awe, and 
them 
Many calcula- 
tions involved as being beyond their 


aura of 
mystery. 


capabilities when, in fact, nothing 
more than an elementary knowledge 
of the operation of a single 
antenna and the ability to perform 
simple trigonometry is required. It 
is the object of this article to dis- 


perse 


Dasi 


some misconceptions, and 


simplify directional-antenna calcu- 


lations for two and. three-tower 
arrays. 
Almost every textbook opens its 


antenna section with an illustration 


of the fundamental laws of radia- 
tion from an antenna and _ these 
laws will not be repeated here. 


Since the radio engineer is usually 
more interested and concerned with 
the effect of his antenna on co-chan- 
nel and adjacent-channel stations he 
will, presumably, prefer to see how 
to design an antenna to do a specifi 
job 


Two-Tower Array 


Figure 1 shows the basie dia- 
gram for the field at one point 
caused by two antennas. The 
nomenclature used to perform the 


functions is given below, although 
all engineers do not necessarily use 
exactly the same symbols for some 
parameters. 


A. = angle between reference line R-R’ and 
axis of array 

I current in tower 1 

I, = current in tower 2 


¥ ratio of J, to 7; (current ratio for similar 
towers, or field ratio for dissimilar 

v phase angle of tower 2 wit! 
to tower 1 


reference 
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Pattern from two antenna elements of 

equal height spaced 45 degrees, with 

equal currents in each element and phase 
angle of 180 degrees 


lifference between tower 2 and 
tower | at point P 

P, point at infinity, or sucl 
lines drawn from the towers to P), may 
be considered parallel | 


phase 


distance that 





horizontal 





P same as P,, except above the horizor 
in verti ail plane 

L vertical angle to P, in space 
ingle between R-R’ and Pe 

s spacing bet ween towers Tees yi) 
degrees equals one wavelengtt 

A ingle between axis of array and true 


north, used when plotting on chart to 


obtain correct orientation for coverage 
required and proteectior 


G = height of tower in degrees 

When 
pattern for a two-tower array, it is 
usual to number the towers 1 and 2, 


calculating the radiation 


and to place them at random. “Ran- 
dom” is used in the sense of being 
an arbitary placement 
on the whim of the engineer, 
subject to the dictates of 
mon sense and necessity. 


dependent 


com- 
In prac- 
tice, the engineer usually has an ap- 


proximate idea of the basic pattern 
obtainable from certain standard 
combinations of tower spacing and 
phasing. From these he can esti- 
mate how the final pattern will ap- 
pear. But eventually the problem 
boils down to one of trial and error 
intil a pattern is 
reasonable 


obtained, with 
constants, which 
the protection required. 

1 is taken as the reference 
tower and all quantities are stated 
with reference to this tower. The 
line R—R’ is drawn 
through tower 1, at random. A point 
P, is 
center is equidistant 
ers 1 and 2, 
that 


gives 


Tow er 


reference 


located on a circle whose 


between tow- 
distance 
P.-tower 1, and 
P,-tower 2 mav be regarded as 
parallel (actually the 
slight that it may be ignored in 


practice). 


and such a 


lines joining 


error is so 


Calculation 


The basic has 
been presented in a form which en- 
ables the designer to see what he is 
doing and step may ve 
taken. field at P,. 
The radiation from tower 1 has to 
travel farther than the 
from tower 2 by a 


information now 


how each 


Consider the 


radiation 
distance S cos 
A A,). 


This is also the case if 
P, is on the other side of the axis. 


Line A-A’ of the array, that is for 
values of (4 4,) between 90 
degrees and +90 degrees, S cos 
4 4,) is plus, but when it is 
between -90 and +270 S cos 
A 4,) is negative. This pro- 


vides the first clue to the manner in 
which the pattern is obtained, since, 
the length of the 
all signals arriving at 


depending on 
paths to P,, 
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FIG. 1—Basic diagram of field created 


by a two-tower array 


P, will ei 
each other, 
characteristic 
parameters. 


Consider the 


served 
the fields 
the radiation 
is due to the dit 
Therefore the 
ence must be 
difference to 
difference. 


e between 


the 


sion it will 


For 


tennas are 


often happens 


to use an ex 
tion with a 


owers Vill 


“assumption 


magnitude « 
spective to \ 
lentical t} 

cause the fi 

rent differer From this we h: 

a measure of the field strength 

P, in the magnitude of the relative 


currents Vectorial repre- 


sentation of the « omponent fields by 
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the magnitudes of J, and 7, makes 
possible the addition of vector J, to 
the reference /, at the phase ditier- 
A vector /,, is 
duced, which represents the result- 
ing field strength. In that direction 


ence angie © pro- 


I I I 


To obtain the antenna 


the 


pattern 
necessary to determine direc- 
tion of the lobes of radiation of 


various values it is necessary to 


compute the field at P, for all angles 


from the center of 
array If R-R 
with the 


the axis of the 
is made to coincide 
axis of the array, only 


azimuths of from 0 to 180 degrees 
and S 


becomes S 


calculated 


+ 


need be COS 


nen COs 


aso be apparent that in 
a two-tower array, the 

be equidistant from 
the circle, and there- 
will be 


pattern symmetri- 


makes it necessary to 


> only one side of the array 


values are now plotted on 


polar paper and a unit pattern is 


can be used 


ybtained. Before this 


directly to compute field strengths 


points it 
absolute field strength F 


at various must be con- 


verted to 


\rray 
K A 


Value K is a constant which is de- 
termined by dividing the rms of the 


‘rn into the assumed rms 


ne array. The easiest 
Oo measure the 
animeter, and 
F equal area 
the same 
ised to plot tne 


and divided into the 


root 
General 


array mean square value. 

engineering experience 
has determined over a long period 
of time that 
tions of 
into the antenna 
known tield one mile. 
The FCC incorporated these 
figures into the Standards of Good 
Engineering 


under average condi- 


efficiency a given powe) 
] 


will produce a 
strengtn at 


has 


Practice, and so by 
field intensity at 
one mile produced by one kilowatt, 


multiplying the 
by the square root of the power in- 
crease, the assumed rms value for 
the array will be 
tice, the FCC will ap- 
prove an array below this minimum 
efficiency. The horizontal 
obtained by 


found. In 
not 


prac- 
usually 


pattern 
the 
intensity 


is now plotting 
field 


for 360 degrees at 


ilues of 
En) 
. 


of 10 degrees 


Ve absolute 
intervals 
critical 
this it can be 


(or less in 


directions From 


determined whether the required 


protection o1 


obtained. 


coverage Is being 


Vertical Pattern 


The method of calculating the 


ertical radiation pattern of a two- 
element 


that for the 


array is very similar to 
horizontal patte 
only difference being a slight modi- 


fication of the horizontal method, 
and the application of the radiation 
cnaracteristl 
\lost 


fact that a single vertical antenna 


of a vertical antenna 


readers are familiar with the 


does not radiate equally in all ver- 
cal direct but, as is shown in 
2, the in 


nsity varies with the 


above the hori- 
t is assumed that an an- 


tenna is operated with its lower end 
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FIG. 2—-Vertical radiation patterns of vertical antennas 
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grounded and that the current dis- 
tribution is sinusoidal, then the ra- 
diation pattern is given by 


F G cosa) — cosG 
sin z(l — ecosG 
where G is antenna height in 


degrees. 

As was done in computing the 
horizontal patterns, the radiation 
at any point P, in the vertical plane 
is obtained by adding vectorially 
/. and J, at the pertinent phase 
angle, then multiplying this 
the vertical radiation 


and 
result by 
factor. 

Just as for horizontal patterns, 
the phase difference of the 
component fields observed at point 
P. is obtained by adding the phase 
difference caused by the difference 
in the length of the radiation paths, 
and the initial phase difference of 
the antennas. 


total 


This is given by 


o = Wd, + S cos (A, — 4) cos 2 


As in the case of the horizontal 
vectors J, and 1 
the phase angle @,. 


vector 


pattern the are 


The 


is then multiplied 


added at 
resulting 


by - the 


radiation factor, and the 


same nversion factor AK as was 
ised in the horizontal pattern. The 
resulting signal strength at one 
mile E 


s plotted in mv per m on 
‘ section 


in the horizontal 


polar paper as a_ vertical 


v0 degrees 


involved. 


E-=],+h2¢oXFX K 


Three-Tower Array 


The method of calculation for a 
three-tower array is exactly the 
same as for two towers except that 
the th ver has to be included 


Figure 3 shows 
the basic form for calculating the 
field at P, from a three-tower di- 
i Tower 1 is the 


reference tower and is in the center 


in the formulas. 


rectional array. 
The same nomenclature as before is 
addition of the fol- 


the 


used with the 
lowing svmbols to take care of 


third tower: 


i current in tower 3 

T r f current in J; to 7 
phase difference between tower | and 
tower 

y phase angle of tower 3 with reference 

ver 

8 s} ng between towers 3 and 1 in 

d angle betw R-R’ and axis of towers 
+ os 
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The field at any point will be 
determined by the magnitudes of 
the currents in the three towers and 
their phases. Radiation from tower 
1 travels a distance of S 
more or less than radia- 
tion from tower 2. Also radiation 
from tower 1 travels a distance of 
S, cos (@ 4,) 


cos 


(4 4,) 


more or less 
radiation from tower 3. If 
“ - 4) or (4 4,) 
90 and 
is greater: 
is between 


than 
is between 
+90 degrees the distance 
if (6, — 
+90 and +270 degrees, 
the distance is shorter. 

As in the case of a 
array, the initial phase differences 
must be added to those resulting 
from the different distances to P,. 
Thus the total phase difference with 
reference to tower 1 


2 and 3 is given by 


4#,) or (4, » @..) 


two-tower 


from towers 


Towers 1:2 ¢ = y 
Towers 1:3) os. = v3 + S; cos (9 A 


S cos (4, ), 


If the three towers are similar, 
adding the vectors for the currents 
in the three towers at the correct 
phase angle will produce a vector 
representing the resultant field 
strength of the unit pattern J 


In =I 1Zo+h Zo 


From here on the method is exactly 
the same as for two towers, with 
the exception that in all but special 


cases the pattern is not symmetrical 


and therefore all values of 4, from 
0 to 360 degrees have to be com- 
puted. 

The vertical! radiation factor F 


is computed from 


difference 
omp ited from 


The phase 


at point P, is 


Towers 1:2 4 y S cos (A. — %) cosz 
Towers 1:3 ¢ J S, cos (0 A.) cos 2 
Adding I -I,+1.2¢ if 

Then the absolute signal strength 


at one mile at anv angle x above the 


horizon in any direction 4, is: 
E ] KF 

Example 
the 
method shows the calculation of the 
azimuth for the 
constants shown 


The following example of 


radiation in one 


array with the 


below: 
I I 4 amperes 
S 45 degrees 
= 1S) degrees 
G = 0 311 (112 degrees) G, = G 
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FIG. 3—For calculating the field of a 
three-tower array, the center tower is 
used as the reference point 


To obtain the unit horizontal pat- 
tern, the radiation at every 10 de- 


grees is calculated. For example: 


suppose 4 40 degrees: 4 20 
degrees: 
Then 

S COS “7 (7, 


Simplifying: R R’ is made to 
coincide with the axis of the array. 
Then 
y + S cos @ 
145 5 degrees 
Now 7; I, + In2 
1+42 


145 5 degrees 
145 5 degrees 
Adding vectors 2.367 

This is the sealar length of a hori- 
zontal vector at 40 degrees. To 
obtain pattern, this 
operation is repeated every 10 de- 


the complete 


grees. To obtain the absolute field 
at one mile the factor K must be 
applied. 
Ss array 75 5 
K rm Arra aan | : : 195 
rms unit i.é 
Then 
E K I; 325 < 2.4 7SO mi 
per m at azimuth 40 degrees 


the vertical 


init) at 20 degrees the procedure 


To obtain pattern 


is the same except that the vertical 





formula is used and the vertical 
radiation factor F has to be calcu- 
lated from: 
mF COS 2 cos G 
I 
sin z (I cos G 
This is then applied to J K, 
becoming 
E I K <I 
substituting: EF I, X 325 XK 1.36 
T. (44s 
























arrier Communication 





Complete Lenkurt type-32 three-channel 
carrier repeater 


By W. S. CHASKIN 


N THE FIELD of Carrier communi 
I cation on open-wire lines, the 
three-channel, 30-ke carrier system 
is widely used to add 


three voice 


ircuits without affecting operation 


of the existing physical circuit. 


194 





Closeup of pilot regulator used in repeater. Intermediate units have two regulators, 
one for each direction, while terminals require only one regulator 


Where 


terms of total attenuation, repeat- 


these lines are iong in 


ers are placed at suitable intervals 
oO restore levels in the 


Atten- 


} 
operabie 


audio material transmitted 





lation on such lines, however, is 
not a constant It varies in two 
Vays 1) it increases from dry-to 
wet and cold-to-warm weather; (2 

t ncreases more at h end 
of the frequency spectrum, in an 
efte known a vist. This causes 
the higher-freque channels to 
operate in unfavorable weather at 
relatively low evels than the 


lower-frequencs annels of the 
same carrier system 


Automatic regulators 


have been 





ix to compensate for these effects. 


However, the regulator de- 


first to 
with an 


pilot 
ribed here is one of the 
perform these functions 


il-electronic circuit 


which permits 


the elimination of all moving parts, 





] 


relays, motors and physic: 





contacts 
from the regulating circuit 


+ 


The regulator forms 





part of a 
standard rack-mounted carrier unit 


ind consists of 


three equipment 


panels: (1) a pilot oscillator which 


produces pilot-frequency current 
for transmission on the line from 


one terminal of the system to 


anotner; é he regulator itself, 


Which determines attenuation of 
the pilot frequency on that line and 
adjusts the 


level of the terminal o1 


repeater for constant output level 


regardless of attenuation or twist 


ahead of it; (3) an alarm which 
signals the attendant with light and 
bell when any abnormal operating 
conditions have exceeded the scope 


of the regulator. 
Pilot Oscillator 


The pilot oscillator circuit is 
Pre 2. 
ised in the transmitting branch of 
each terminal of a system. When 
East terminal 
transmitting to the West) it oper- 
5.9 kc, whereas at a West 
termina! it 
of 29.6 ke. 

Stability of both output level and 
frequency are most important con- 


this oscillator It 


given in One oscillator is 
installed in an 
ates on 


generates a frequency 
siderations in 
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Level Regulator 


All-electronic control unit corrects twist and maintains constant level for three-channel 


carrier telephone or telegraph communication on open-wire lines despite varying weather 


conditions. Variations up to 20 db are held within 2 db without adding distortion product= 











uses two 6N7 triodes in a push-pull- 
parallel with inductor L 
in a parallel fre- 
quency-determining In- 
ductor L, has an iron-powder pot 
and adjustable core for fine setting 
of the pilot-oscillator frequency. 
Fixed bias is provided by cathode 
resistor R,. 


circuit, 
and capacitor C 
circuit. 


This resistor is wired 
to test points as shown to facilitate 
measurement of plate current in 
terms of voltage drop 

Positive 


feedback goes through 


variable resistor 
R.. A stabilizing variable-bias net- 
work 


capacitor C, and 


maintains constant 
level by picking up a voltage from 
the transformer T,, 
in germanium diodes, 
and filtering it in R, and C, before 
feeding it 


output 


secondary of 
rectifying it 


to the grids to create 
automatic correction for any tend- 
ency toward output-level variation. 

Jacks J, and J. are provided for 
patching-in a 600-ohm db meter for 
adjusting feedback control R, to 
give correct oscillator level. Pilot- 
adjustment 
is made with resistor R. to establish 


frequency output-level 


the conventional output of minus 49 
dbm at jacks J, and J,.. This output 
circuit, consisting mainly of R,. and 
R. in series, has an impedance high 
enough to allow bridging across the 
input of the transmitting amplifier 
of the with 
negligible loss to through transmis- 
When the 

leaves the 


carrier terminal 


sion. pilot-frequency 
signal transmitting 
amplifier its level is 8 dbm. 
Arrangement of the output jacks 
is designed to permit disconnecting 
the pilot oscillator from the trans- 
mitting amplifier when 
for adjustments or 
a_ test 


necessary 
substitution of 
An_ additional 
output is pro- 
current at pilot- 
oscillator frequency for modulating 


oscillator. 
carrier-frequency 
vided to supply 
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an extra reduced-fidelitvy channel 
available in these systems for use 
as a service circuit or as a voice- 
frequency channel for subdivision 
into a total of 


subchannels. 


nine telegraph 
filter 
and C,, is 
pilot 
This precludes the possibility of ap- 


Pilot-transmitting 
consisting of L 
resonant at 


PTF, 
series 
the frequency. 
preciable pilot-frequency harmonics 
being present at the transmitting- 
amplifier input. 


Pilot Regulator 


lhe pilot regulator, shown in 
block form in Fig. 2, 


a variable attenuator. 


is essentially 
One regula- 
tor is connected into the carrier-re- 
ceiving branch of each terminal of 
Additionally, 
required for each intervening re- 
peater 


a system. two are 
direc- 
The circuit 
arrangement permits switching of 


to handle each 
transmission. 


one 


tion of 


the regulating action to either the 
manual or the automatic section. 
This provides for emergency opera- 








0-C AMP 











FIG. 2—Block diagram of pilot regulator. 
Control of attenuation is achieved in the 
hybrid transformer by the sampled pilot 
frequency derived from the carrier-fre- 
quency receiving amplifier 
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FIG. 1—Pilot oscillator circuit. Pilot-frequency currents originating here are transmitted 
over the line to determine the amount and kind of attenuation and then control the 
succeeding repeater or terminal to restore normal level and correct twist 
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FIG. 3—Pilot regulator circuit. Reactance in the twist network in the right-hand arm of the hybrid bridge gives a frequency-discrimi- 
nation factor that restores flat frequency characteristics 


tion and for servicing the auto- 


matic circuit. 
When the control is set for auto- 
operation, all carrier-band 


math 


enter the reguiator at 


trequencles 


the upper right and pass through 
iation pad, a hybrid trans- 


The out- 





ier, and an amplifier. 


put of this amplifier is applied to 


the input of siving 


the terminal rec 





amplifier whose output is sampled 


and fed back to the regulator 
filter, a 
amplifier, 
The 


ised to con- 


through a pilot-frequency 
one-stage pilot-frequency 
a rectifier and a d-c amplifier. 
tput of the latter is 
rol passage of carrier-band fre- 

iencies through the hybrid trans- 
former by the degree of unbalance 
of the hybrid-bridge circuit. 

As bridge balance increases, car- 
rier-band level at the regulator out- 
put terminals The 
ridge in Fig. 2 is composed of R 


pn VE. ki; 


increases. 


and C. balanced by la 





he twist-adjusting network and C 
Thus, the level of carrier-band fre- 
quencies reaching the terminal re- 


and consequently 


handset, is deter- 


ceiving amplifier, 
the subscriber’s 
mined by the received level of the 


pilot frequency. 
Action of Regulator Circuit 


Figure 3 shows the regulator cir- 
cuit in detail. Again the regulator 
input is at the The 


right. 


upper 


attenuator is a five-element T pad 
arranged for strapping into the in- 
put with 4, 1, 2, 4, and 8-db attenua- 
tion factors which can be combined 
to match the manual attenuator at 


+ 


the center of its The out- 
the 
through 
amplifier consisting of V 
and goes through switch SW, to the 


range. 


put of hybrid transforme) 


passes the carrier-fre- 


quency 
terminal receiving ampli- 
The 


amplifier 


carrier 


ier, Which is not shown 


sampled output of this 


returns to the regulator at the lowe 


-joht 
rignt, 


entering the pilot-regulator 
filter. This network 
feeds the paralleled grids of V,, the 

Cathode 
degeneration and bias in this stage 


and R,. 


vide gain adjustment over a 6-db 


sharp-tuned 
pilot-frequency amplifier. 


are controlled by C to pro- 
range for centering the pointer of 
meter-relay RE,, a Weston type-730 
relay which 


sensitive serves t¢ 


actuate the alarm when the pilot 
frequency level varies beyond the 
automatic-regulating range for any 
This 


adjusting 


combination is also 
the regulator 
as required dur- 
ng normal operation. 

After passing through the pilot- 
filter, 
ot frequency 


reason. 
ised in 


from time to time 


regulator 


ry] 
li 


selects the 
the 
band, the pilot frequency is ampli- 
fied in V, 
L “Ene 


which 


from carrier 


and fed to transformer 
output of 


the main sec- 





ondary winding is rectified in V 
a 6H6. Resistor R,,, the 6H6 load, 
feeds an adjustable portion of this 
rectified signal to the grids of the 
d-c amplifier stage (V, and V, in 
parallel) by way of the adjustable- 
network. An 
tional secondary on transformer T, 


time-constant addi- 
supplies demodulating carrier volt- 
age for the fourth or service carrier 
mentioned. 
The d-c potential on the grids of 
V. and V, is proportional to the re- 


channel previously 


ceived level of the pilot frequency, 
which thus controls the current flow 
through lamp VR, As 
varies, the lamp-filament tempera- 
ture—and thus 
and the hybrid-bridge balance is 
altered, changing attenuation of the 
carrier frequencies in the hybrid 


current 


resistance—varies 


and providing regulation. Because 
V., and V, operate as a d-c amplifier, 
small changes in rectified pilot 
voltage cause larger changes in cur- 
rent flow through VR,. 


Weather Conditions 


Under normal weather conditions 
the pilot regulator is customarily 
set for an overall loss of 16 db be- 
tween regulator input and output 
circuits. This loss includes pilot- 


regulator pad loss, regulator-hy- 
brid-bridge loss, and regulator- 
amplifier gain. At a West terminal 
the regulator pad is normally 
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strapped for a 10-db loss, the bridge 
introduces a 3l1-db under 
normal conditions, and the ampli- 


loss 


fier contributes a 25-db gain. The 
result is a 16-db loss. At an East 
terminal the regulator pad_ is 


strapped for a 6-db loss, the bridge 
operates at 


amplifier 


a 35-db loss, and the 
has a 25-db gain—making 
the net loss again 16 db. The differ- 
ence in bridge-circuit attenuation 
results from the different frequen- 
cies utilized in opposite directions 
of transmission. 

The twist network is a reactance 


circuit in with the current- 
sensitive resistor VR, in one arm of 
the hybrid bridge in Fig. 3. This 
introduction of reactance makes the 
attenuation the 


fre- 


series 


introduced by 


bridge circ dependent on 


quency to a degree that can be pre- 


set by changing the resonant fre- 
quency of the network. Maximum 
twist correction is obtained when 


impedance of the right side of 


with fre- 
quency or when maximum reactance 
is in the circuit. No twist correc- 
tion occurs when the twist network 
contains no reactance. 

Under favorable weather condi- 
tions, current through VR, is rela- 
tively low, and is adjusted by R 
to give maximum bridge balance 
and attenuation db) and in 
creased high-frequency attenuation. 
The normal slope of the preceding 
line section adds to this high-fre- 
quency attenuation and both 
offset by a slope-correction network 
contained in another portion of the 
carrier terminal. The _ resulting 
level to the amplifier is uniform as 
to frequency. 

Under 
ditions, 


the bridge varies most 


(35 


are 


infavorable weather con- 
level is 
duced, along with all other signals, 
by increased line attenuation. This 
raises plate current from the d-c 
amplifier and increases the resist- 
ance of VR, 


pilot-current re- 


unbalancing the bridge 
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FIG. 4—Total loss over a carrier system, shown as a summation of various related 

factors. The action of the pilot regulator is to keep overall loss approximately the 

same under favorable and unfavorable weather operation. Effect of unfavorable 
weather is shown in lower graph 
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FIG. 5—Circuit of pilot-regulator alarm 

panel. Action of time-delay circuit at out- 

put of 6N7 is such that alarm is energized 

if operating conditions exceed regulator 

range for more than 30 seconds, to allow 
for transient effects on the line 


to reduce attenuation in the hybrid 
transformer. Bridge unbalance, 
however, is most effective at highe) 
action of the 


freq iencies due to 


series-resonant circuit of the twist 


network. Thus, the higher-fre- 


quency attenuation which 


occurs 
here when the bridge is balanced 
tends to disappear most rapidly as 
the bridge becomes’ unbalanced. 
Since the line twist increases as the 
decreases, the 
effect the receiving 
amplifier is nil. The curves of Fig 
1 show this effect 


bridge twist net 


on signals at 





graphically. 
Alarm System 


The 
wn in the output circuit of the 
6H6 in Fig. 3 actuates a set of alarm 
signals if the 


for longer 


meter-type sensitive relay 





regulator is unable, 
than 30 sec, to maintain 
The 
schematically in 


It utilizes a 6N7 with both 


normal operating conditions. 


alarm is shown 
Fig. 5. 
sections iate a 30 


RE 


level 


in parallel to act 


second time-delay circuit on 


either high or low and 


pilot 
thereby give a visual a'arm. Ter- 
minals are provided for the attach- 
ment of external lamps or an alarm 
bell. 

Means” are for 
the visual 
signal remains until the pilot cur- 


‘porated 
silencing bell but the 
rent is restored to 


In repeater 


a proper level 
installations, where 
there are regulators for both direc- 
tions of transmission, both can be 
connected to a single alarm panel. 
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Front and rear views of the frequency meter showing layout of the major components 





A Compact Direct-Reading 


Audio-Frequency Meter 


Simple, low-cost instrument with sufficient accuracy for most industrial or communica- 


tions measurements employs a squaring amplifier. integrator. qand pulse counter. [It can 


be calibrated in the field from WWY_ transmissions 





ESIGNED primarily for the 
measurement of audio fre- 


quencies in the range from 10 to 
5,000 cycles the instrument to be 
described comprises part of the 
technique for obtaining and measur- 





ing an audible tween a re- 


ceived, radio-frequen carrier of 


inknown frequency and a known or 
identifiable 10-kc marker derived 


from a 100-ke crystal clock. 


Although exact carrier-frequency 


determination — by this general 


method would require more precise 


instrumentation, it was desired to 


a direct indication to show 


obtain 


juickly at least the order of magni- 
tude. The sense of the audio beat 


whether the beating 


10-ke 


with a 


] . 
inknown Is 


high or the low 


vith the 


marker) is also apparent 


108 


minimum of ambiguity when the 
a following di- 
fre- 


quency. The upper frequency limit 


rystal standard or 


vider is varied slightly in 


of the direct-reading device is set 
by the fact that the unknown signal 
can never be farther than 5 ke re- 
moved from one of a pair of sequen- 
10-k¢ 


limit is set by 


ial markers. The lower 


practical considera- 
tions of circuit complexity and at- 
tendant 


cost. 


Because of the potential useful- 


W ork 


industrial devices, it 


ness of the meter for 


with 
audio or Was 
10,000 


constructed to read up to 


vcles. Some redesign of the cir- 


iit is necessary to make it indicate 
reliably at frequencies much above 
The ranges 
10 to 5,000; and 


this arbitrary limit. 


are 10 to 1,000; 


10 to 10,000 cycles as constructed. 

The circuit shown in Fig. 1 com- 
prises a cascade amplifier followed 
by a cascade squaring amplifier. 
The output is differentiated and the 
resultant pips used to trigger a 
blocking oscillator. The oscillaton 
grid is biased so that only the posi- 
tive-yoing half of the oscillation ap- 


pears at the grid of the final triode. 


This tube, initially biased to cutoff, 
has a microammeter shunted by a 
capacitor in its cathode circuit. The 
meter reads the integrated space 
current that is directly a function 
of frequency. Provided only that 
sufficient signal is furnished to the 
clipper tubes, the 
meter indications are independent 
of audio amplitude. 


normally 


square-wave 


Wave shapes 
encountered in continu- 
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Meter scale used for three audio ranges 
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FIG. 1 


Schematic circuit diagram of the audio-frequency meter 








vave radio are suffi iently close 





to sine wave shape to produce cor- 
rect meter readings. The ultimate 
limitations resulting from wide de- 
from sine-wave 
been examined. 
The audio amplifier was found 
desirable, particularly at fre- 
quencies below some 200 cycles, be- 
the 
sponse of the circuits caused the 


partures input 


have not 


cause poor low-frequency re- 
square wave to deteriorate unless 
the instrument furnished an 
inordinately large input signal. The 


was 


addition of the cascade amplifier 
has reduced the input signal re- 
quirement to a maximum of 
than 5 volts, about half this value 
being required at the higher fre- 
quencies. 

Layout of the circuit is not criti- 


less 
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cal provided normal precautions are 


observed. Oscillations (the meter 


reading about 800 cycles) were 
noted with the input circuit un- 
loaded. The trouble was diagnosed 


as feedback from the blocking oscil- 
lator to the square-wave tube. A 
tube shield cured the trouble. Later, 
feedback in 
the cascade amplifier were simply 
cured by the interstage 
coupling capacitor leads slightly s 
that the capacitor was farther from 
the input jack. 
Initial tests and 
the meter were carried out with a 
cathode-ray oscilloscope and a lab- 
oratory-type commercial frequency 
meter. Using the laboratory oscil- 
lator as a standard, the scale of the 
50-microampere meter was 


oscillations caused by 


bending 


calibration of 


found 


linear rela- 
At no point 
is the deviation worse than 5 per- 
cent of full-scale deflection. 

The electrical zero setting of the 
indicating adjusted by 
cutoff the last tube, with 
full-scale setting determined by the 
50,000-ohm This latter 
is necessary owing to the 


to have a reasonably 
tionship to frequency. 


meter is 
bias on 


resistor. 
control 
varying characteristics of replace- 
The 


meter multiplying shunts have been 


ment tubes of the same type. 


so chosen, using a variable resisto1 
matching its with 


fortuitous 


and setting 
combinations of carbon 
resistors, that the top-scale adjust- 
ment will be essentially correct for 
each scale. 

In the 
the top-scale adjustment can be ac- 
the 440-cycle 
and 5 m 


field or small laboratory 
curately set using 
tone broadcast on 2.5 
from WWV.. Since this setting oc- 
curs at nearly midscale, the accur- 
acy of the setting is sufficient. In 
regions where the 10-me and higher 
frequencies broadcast from WWV 
can be heard, either the 440-cycle 
wr 4,000-cvcle tones can be used for 
field standardization, using either 
a low- or high-pass filter to sepa- 
rate the desired tones. 

The seconds pulse superimposed 
tone signal the 
meter needle to deflect slightly, but 
momentary should 
not prove troublesome. It can be 


ipon the causes 


this movement 
filtered out if desired. 

It will be noted from the circuit 
diagram that the meter is shunted 
by a the power switch 
and also one of the positions of the 
switch. Whenever 
is turned off the bias on the final 
tube is almost instantaneously re- 
the plate 
slowly, 


section of 


selector power 


moved whereas voltage 
more causing 
the meter to deflect violently. The 
automatic shunt removes the effect. 
A somewhat similar effect when the 
instrument is 
wise be avoided by 


bleeds down 


on can like- 
shunting the 
selector switch. 


turned 


meter through the 
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Loudspeaker monitor with noise generator and two receivers underneath in 
rack at left: control equipment and recorder in center rack: receivers at right 
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Representative record of two complete cycles of noise on 


six sequential frequencies 
’ 


Atmospheric Noise 





Observations of atmospheric noise down to 0.3 microvolt per meter between 75 kilo- 


eveles and 30 megacycles require receivers with special preamplifiers. Antennas are 


integrally mounted with the remote preamplifiers and connected by coaxial cables to 


recording equipment. Design data are given for a noise signal generator 


By H. REICHE 


Ca la 


ECAUSE of the scarcity of long- 
B term information on radio 
propagation and atmospheric noise 
in Canada, there has been, within 
the last few vears, an accelerated 
program of research in this field. 

The equipment to be described is 
used for the continuous measure- 
ment of noise levels as low as 0.3 
microvolt per meter over the fre- 
quency range from 75 kilocycles to 
30 megacycles. It comprises six 
modified communication receivers, 


a control chassis for channel selec- 
tion and all major switching oper- 
ations, attenuators, a graphic re- 
corder, and a noise-signal generator. 
The antennas shown at the left in 
the photograph are mounted on the 
boxes that house the wide-band 
amplifiers, and are remotely located, 
being connected to the measuring 
equipment through coaxial cables. 

The apparatus illustrated is out- 
lined in the block diagram of Fig. 1. 

Preamplifier Design 

Because no suitable antenna could 
be obtained having a flat character- 
istic over the required frequency 
range, the frequency spectrum was 


divided into three ranges, each cov- 





ering about 10 megacycles. By mak- 
ing the lengths of the antennas 15, 
22, and 30 feet respectively, it was 
possible to keep the sensitivity of 
each individual antenna reasonably 
constant over its frequency range 
without resonance at any frequency 
Variations in gain are known and 
taken into account when making 
final calculations for the noise 
strength. 

The main problem in the design 
of a suitable amplifier lies in the 
fact that the noise figure for such 
a system must be kept at a mini- 
mum and the total equivalent noise 
from all sources including the re- 
ceiver shall not exceed 0.3 microvolt. 
Experience has shown that the noise 
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FIG. 1 


Block diagram of the atmospheric noise-recording setup. 


Receivers 


are automatically switched 


Measurement 








in the 
very low, 


level encountered Canadian 
North is especially in 
the region of the frequencies above 
15 me. 

The expression for the noise 
figure of a combination of two units 
in cascade is given by 

Nas Nat+i(Ne ] 
when N,, is the noise 
amplifier and receiver in cascade, 
and G, is the amplifier gain. It 
follows that the gain of the ampli- 
fier should be high. The first ampli- 
fier stage is the major noise contrib- 
uting factor and should have 
stability and low noise level. 


Gia | 


figure of 


good 


Sources of Noise 
The principal noise sources of the 
first stage are shot-effect noise, de- 
veloped in the plate of the tube, and 


thermal agitation noise, which re- 


sults from the equivalent input 
noise resistance of the tube and 
circuit. Thermal agitation noise 


becomes negligible if the equivalent 
noise resistance is not higher than 
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400 ohms. Numbers of different 
tubes were subjected to tests to de- 
termine their equivalent noise re 
sistance and suitability for use in 
the first preamplifier stage. The 
noise resistance of a pentode showed 
approximately 700 to 1,500 ohms 
and, therefore, such a tube could not 
be used for this purpose. A 6AC7 
connected as a triode showed a noise 
resistance of only 200 ohms, making 
this tube suitable for the first stage 
of the amplifier. The 6AK5 is a 
similar type of tube and may be 
ised if connected as a triode. Al- 
thot igh the triode has the advantage 
of a low noise level, the Miller effect 

presents a problem in the design. 
The grid-to-plate capacitance is in- 
creased by a factor of (G + 1), G 
being the voltage gain of the stage 
Using a 6AC7 as a triode wit 
input capacitance of 11 uuf 
gain of 7, 


h an 
and a 
this capacitance becomes 
about 70 uuf because of the Miller 
effect. By making the gain of the 


first stage unity, the capacitance 


increases only to twice its value 
through the Miller effect, and any 
variations in the input capacitance 
are small when performing such 
Hav- 
ing thus selected the design, in Fig. 
2, of the first 

rceuit is a grounded-grid amplifier, 
employing another 6AC7 as a triode 
This tube provides full amplifica- 
tion. The complete arrangement 
represented by triodes V, and V 
termed the Wallman circuit’. 

The noise level of such an amp 


operations as changing tubes. 


stage, the following 


calculated and from the 
obtained results it may be seen 
the thermal noise is of 


fier can be 
that 
very smal! 
magnitude as long as the input 
resistance is kept low. 

The equivalent thermal agitatior 
noise current can be computed fron 
the following equation: 

I 1KTG df 
and the equivalent 
rent from ae 


shot-noise cur- 


2=4KTRS,, 
where | mean-square current 
K = Boltzmann’s constant 
! = absolute temperature (usua 
assumed 20 C 
G = total conductance at tube 
if bandwidth in cycles 
R equivalent shot-noise resistat 
S, = tube mutual conductance 


Assuming the bandwidth to be 10 
ke we obtain from Eq. 2 

I? = 1.62 
and if the input resistance, R, = 1/G 
we obtain a thermal agitation noise 


104G 


of I 0.0127 (R,)* microamperes. 
For the equivalent mean-square 
shot noise we get 

F = 1.62 X 10"RS 


Assume the equivalent shot-noise 
resistance R is 200 ohms and S,, is 
12 x 10° micromhos. 
these values in Eq. 3 the noise cur- 
rent of the first tube is then 


Substituting 


I= 0.280 microampere 
or’ V = 0.17 9° microvolt 


The plate load impedance is equal 
to 1/S,, or 83 ohms. 

To obtain the required bandwidth 
and amplification, the Wallman cir- 
cuit is followed by a 
amplifier. 


wide-band 


To achieve a bandwidth 
of about 10 me with a frequency 
response of - 0.5 db over the entire 
range, a degenerative amplifier em- 
ploving voltage feedback and stag- 
gered tuning was designed. The 
output was taken from a cathode 


ia 








follower, V., to match the 73-ohm 
impedance of the succeeding attenu- 
ators. The network consisting of 
R,, R,, and R. serves the purpose ot 


providing proper match to the noise 
signal generator which is fed into 
the preamplifier at that point. The 
complete amplifier is housed in a 
watertight case with a strip-heater 
included to prevent condensation 
when operating the equipment at 


ow temperature. 
Receivers 


Because the amount of noise pass- 
ing through the receivers will de- 
pend on the effective noise band- 
width of the circuits, the six sets 
were carefully aligned to eliminate 
any possibility of variation in this 
bandwidth. For this purpose the 
selectivity control and ave control 
vere fixed and the bfo was cut out 
entirely. The effective noise band- 
vidth B of the i-f amplifier of each 


set was then calculated from the 


where G is the gain at frequency f 
and G, the gain at resonant fre- 
quency. 

The input resistance of a type 
AR&88LF receiver, while nominally 
200 ohms, actually varies widely 
around this value. Ona typical set, 
values as low as 60 ohms at 4.4 mc 
and as high as 350 ohms at 30 me 
have been measured with an im- 
pedance bridge. Therefore it is 
necessary to introduce a resistance 
network at the input to reduce 
these variations. The resistance 
seen by the input cable in this case 
varies only from 71.5 to 78.0 ohms. 
Although this arrangement involves 
a considerable loss of signal 
strength at all frequencies, the 
overall gain available is ample to 
take care of it. The noise output of 
the receiver is taken from the sec- 
ond detector stage as a rectified d-c 
voltage. 

The major components of the con- 
trol chassis are the sequence timing 
motor and selector switches that 
allow the six sets to be sampled in 
any required sequence, Each re- 


ceiver is sampled for a period of 25 
seconds, one complete sequence be- 
ing completed in 3 minutes. A con- 
ventional R-C time constant pro- 
vides a 60-second time delay for 
measuring average noise level. The 
time constant can be switched off 
for recording noise peaks. The re- 
cording meter is connected to the 
output of the time constant network 
by way of a balanced bridge circuit. 
The diagram in Fig. 3 shows this 
circuit which can be adjusted by 
varving the screen voltages on the 


tubes with the control R,. 
Recording the Noise 


A sample of the recording chart 
illustrated shows two complete ¢y- 
cles of recorded noise levels, using 
six different frequencies. The 
markings on the left side of the 
chart indicate the amount of atten- 
uation for each receiver used. In 
this case each little square wave 
indicates an attenuation of 20 
decibels. Two sidepens, one for 
each margin, are available and can 
be used to record such information 
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FIG. 2—Circuit diagram of the wide-band amplifier located at the antenna 
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as attenuation, time, or recording 
sequence. 

The noise signal generator serves 
to calibrate the equipment and to 
compare the unknown incoming at- 
mospherie noise with a known, cali 
brated noise signal. A temperature 
limited noise diode with an ampli- 
fier and monitor forms the 
basis of the generator. The noise 
diode is a tube specially constructed 
for this application. It has a pure 
tungsten filament with high current 
capacity. The load impedance of 
the noise diode consists of a 3,300- 
ohm resistance in parallel with 40 
uuf capacitance, as shown in Fig. 4. 


Noise Generator Connection 


At frequencies from 2 to 30 me, 
this network is connected in series 
with the tuned circuit at the grid of 
the first r-f stage. The tuned cir- 
cuit is shorted out for the lower 
frequencies. Thus at low fre- 
quencies, the effective input grid 
impedance is near 3,300 ohms; at 
higher frequencies, the resonant 
impedance of the tuned circuit be- 


comes the dominating factor. This 
circuit was chosen to achieve rea- 
sonable constancy of noise output 
over the entire frequency spectrum. 


Plate Choke 


The plate supply lead to the noise 
diode is effectively choked over the 
entire range by a network consist- 
ing of two resistors, a special choke 
and a bypass capacitor. The noise 
diode is followed by two r-f sections 
and the output is taken from a cath- 
ode follower stage to the preampli- 
fiers. 

The i-f section of a receiver is 
ised for monitoring purposes. Its 
gain has been made invariable by 
introducing cathode biasing. The 
conversion gain of the mixer stage 
in front of the i-f amplifier remains 
satisfactorily constant over the fre- 
quency range. One meter indicates 
the noise diode current, and another 
shows the noise output of the gen- 
erator. 

The calibration will depend on the 
accuracy and stability of the equip- 
ment. If M microvolts of a sinus- 
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FIG. 3—Recording bridge circuit, 
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balanced by adjustment of R, 
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FIG. 4—Noise-initiating circuit for cali- 
brating generator 


oidal signal are required at the in- 
put of the monitor mixer for full 
scale output and the noise band- 
width of the monitor is B, cycles pei 
second, then M/(B is the moni- 
tored noise voltage in rms micro- 
volts per cycle bandwidth. The at- 
mospheric noise signals are usually 
expressed in terms of microvolts pet 
meter for a noise bandwidth of B.,. 
Therefore the atmospheric noise 
signal that gives the same recorded 
reading as a signal from the genera- 
tor is in rms microvolts 


B x (1 B.) ) = Noise in rms (5 


microvolts per 
B, cycles 
bandwidth 
Conversion of microvolts to mi- 
crovolts per meter can be made via 
the formula relating the two units. 
For a given antenna length h and 
given wavelength ) we obtain 
rh 
tan 


} 
Microvolts = - 


;— microv Its per meter 
rh 


a) 
\ 


A number of other factors have to 
be taken into account when calibrat- 
ing the equipment but a detailed 
description of the entire calibration 
procedure would be beyond the 
scope of this paper. 
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FIG. 1 


Typical radar range ring pulse generator and voltage waveforms produced at the various stages 


Radar Range Calibrator 





By ROBERT L. ROD 


Engineering Department 
Radiomarine ( orp. of America 
ry 


New York, N 


ADAR EQUIPMENTS utilizing the 
R plan position indicator (ppi) 
type of visual presentation have 
superimposed upon the polar dia- 
gram a series of concentric circles 
or range rings which enable range 
estimations to be made to particu- 
lar targets of interest. Depending 
upon the range scale in use, these 
rings are generally spaced 0.5, 1.0, 
5.0, or 10 statute or nautical miles 
apart. Those objects which appear 
on the ppi between range rings may 
be fixed in range by interpolation. 
In order to insure the maximum in 
accuracy, the indicated distance to 
any ring as measured from the cen- 
ter of the cathode-ray tube, or zero 
range, is maintained well within 
one percent of the true range. 

Range ring pulses, which inten- 
sity-modulate the ppi tube to form 
the rings, are generally formed by 


14 


squaring the output of a shock- 
excited ringing oscillator by means 
of several amplifiers and differenti- 
ation of the resultant square wave. 
3y correct choice of parallel res- 
onant oscillator circuit components, 
the period of sine-wave output is 
made equal to the desired time in- 
terval between range 
rings. In production testing of 
radars it is necessary to utilize a 
simple and rapid system for pre- 
tuning the resonant circuit 
to the correct frequency. 


successive 


cisely 


Applications 


The test instrument to be de- 
scribed permits range ring pulses 
generated in the radar to be com- 
pared with spaced pulses generated 
by a highly accurate calibrator. 
Thus, when the radar range ring 
pulses are in exact time coincidence 
with those obtained from the cali- 
brator, the slug-tuned inductance in 
the radar range ring generator that 
determines the resonant frequency 
of the ringing is precisely adjusted. 


A standard triggered-sweep oscil- 
loscope is used for making the nec- 
essary visual comparison checks. 
The range calibrator may be con- 
veniently used with any radar sys- 
tem that can be locked in synchron- 
ism with some submultiple of the 
test instrument’s nautical or stat- 
ute mile fundamental frequency of 
either 80.86 or 93.12 kilocycles. Ra- 
dars utilizing free-running multi- 
vibrators or blocking oscillators to 
establish their pulse recurrence fre- 
quencies (prf) may be locked in 
step with the calibrator without 
altering repetition rates by more 
than a few hundred cycles during 
the calibration period. When both 
the radar and the calibrator are 
locked in synchronism, it is possi- 
ble to align fixed and variable range 
rings as well as to measure the time 
duration of various waveforms 
throughout the radar. By modu- 
lating the Z-axis of a triggered os- 
cilloscope with the calibrator pulses, 
a waveform under observation will 
be intensity-modulated by a series 
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FIG. 2—Block diagram of the precision radar range calibrator 


Design of an instrument for calibrating in production the concentric rings of a ppi 


indicator used for estimating distance. Range ring pulses generated in the radar are com- 


pared on a triggered oscilloscope with spaced pulses from a crystal-controlled calibrator 











of dots spaced one or five miles 
apart, selected at will. Time inter- 
vals can then be accurately meas- 
ured with a minimum of difficulty. 

Systems used to generate range 
ring pulses are described in the 
literature. However, it is well to 
review one common type briefly. In 
Fig. 1, a typical circuit is shown 
wherein a pulsed ringing oscillator 
produces a damped sine wave. The 
period of the sine wave is made 
equal to the desired time interval 
between the range ring pulses 
which are developed by the follow- 
ing squaring, differentiating and 
blocking oscillator circuits. By the 
use of a reasonably high-Q reason- 
ant circuit in the cathode of the 
ringing oscillator, it is possible to 
produce five or more usable cycles 
having, for example, a period of 
five nautical miles, or 62.4 micro- 
seconds, between successive cycles. 
By center-tapping the inductance 
and adding a feedback triode, the 
oscillator can be made to have con- 
stant amplitude output for each 
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cycle during the ringing time.’ Suf- 
ficient amplification following the 
damped ringing oscillator will pro- 
duce a practically perfect square 
wave. 

Range ring oscillators of this type 
oscillate only during the application 
of a large negative square wave to 
the grid of a normally conducting 
tube. The abrupt cutoff of plate cur- 
rent flowing through the triode and 
the associated cathode inductance at 
the onset of the negative gate 
causes the parallel resonant LC cir- 
cuit to oscillate. Since the onset of 
the gate pulse to the ringing oscil- 
lator stage is made to coincide with 
the pulsing instant of the radar 
transmitter, the time interval elaps- 
ing while the radio-frequency pulse 
travels out to a target and thence 
back as an echo can be compared 
on the ppi with the interval between 
successive range rings. 


Accuracy 


Neglecting such factors as the 
linearity of the ppi sweep, accu- 


racy of the range rings is depend- 
ent upon the following factors: 

(A) The resonant frequency of 
the ringing oscillator. 

(B) The degree of amplification 
following the pulsed oscillator. 

(C) The leading edge fall time 
of the negative gate used to ring 
the oscillator. 

(D) The preciseness of all tim- 
ing sequences throughout the ra- 
dar system, generally known as 
system time delay. 

It is the purpose of this paper to 
deal with an extremely accurate 
method for adjusting the resonant 
frequency, A, of the ringing oscil- 
lator. Factors B, C, and D may be 
accounted for by careful design so 
the end result will be the produc- 
tion of pulses coinciding with both 
the radio-frequency transmitted 
pulse and the start of the ringing, 
and the following 2x, 4x, 6x, and 
so on, points of the sine wave. 

Inasmuch as the ringing oscil- 
lator is pulsed but part of the time, 
a direct comparison between the 
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damped sine-wave frequency and a 
known frequency standard is cum- 


bersome unless some provision is 
made for phasing and svnchroniz- 
the two waveforms It is also 


to pre- 
inductance 


ing 
impractical and inaccurate 
set the 
against its particular capacitor out- 
methods 


slug-tuned 


side the chassis by nor- 


mally used for adjusting resonant 


circuits. 


A practical device for calibrating 


range ring pulses is the instrument 


shown in Fig. 2 as a block diagram. 


Functionally, the calibrator 


range 


delivers a continuous series of 

sharp negative calibration pulses 
x 

spaced either one or five miles 


apart, and a simultaneous series of 


negative synchronizing pulses oc- 
curring at a 
fifth the frequency of the precision 
The syn 


ing pulses are used 


repetition rate one- 


crystal oscillator. nroniz- 
in one applica- 
tion to lock a free-running radar 
master multivibrator int 
the of 


step with 


sequence operations occur- 


Thus, the 


ring in the calibrator. 
calibration pulses may be compared 
directly with those generated by 
the radar range ring generator. 


Circuit Details 


The complete circuit is given in 
A 6V6 tetrode crystal oscil- 


> 


Fig. 3. 


* lator, V,, is used in the calibrator 


as the range ring frequency stand- 
The 


1 


ara, 


fundamental frequency 
is 80.86 kilocycles for nautical and 
93.12 kilocycles for miles. 
81.84 kilocycles corresponds to 
2,000 yards.) 

Following the crystal oscillator is 
a 6AC7 squaring amplifier, V., and 
a free-running blocking oscillator, 
V.,, locked, one for one, to the fun- 
damental crystal frequency. Output 


statute 


of this blocking oscillator is fed 
out of the unit through a single 
amplifier, V.,, as negative calibra- 
tion pulses spaced one mile apart. 


Alternately, pulses spaced five miles 
apart can be obtained by interpos- 
ing a counting-down blocking oscil- 





lator, V,,, and an isolation cathode 
follower, Vas, between the one mile 
pulse generator, Vy, and the out- 
put amplifier, V... The additional 
blocking oscillator counts down by 
of five to deliver 5-mile 
calibration pulses. 

As shown in Fig. 3, part of the 
crystal oscillator output is also ap- 
plied to a 360-degree phase shift 
network composed of a phase-shift- 
ing transformer and a_ precision 
variable phase-shift capacitor. By 
the use of this network, a voltage 
is developed at the grid of V,, which 
may differ in phase with the output 
of the oscillator anywhere from 
zero to 360 degrees, depending upon 
the position of the rotor. To secure 
linear phase shift against rotor ro- 
tation, with little if any change in 
amplitude, the circuit must be care- 
fully balanced. The 90-degree phase 
shift elements must be chosen’ so 
that at the fundamental frequency, 
the R, equals the ca- 
pacitive reactance of 


a factor 


resistance, 
capacitor C. 
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Production instrument for calibrating range ring pulses 


The phase-shifted sine-waveat V,, 
is amplified, as before, to synchro- 
nize the free-running blocking os- 
cillator, V.4, one for one to the fun- 
damental frequency. Output pulses 
from V,, are divided in repetition 
frequency by five in the following 
blocking oscillator, V.., to produce 
radar synchronizing pulses occur- 
ring at a frequency of 18.62 or 16.17 
kilocycles, respectively, for the stat- 
ute and nautical mile cases. Tube 
Va amplifies and inverts the syn- 
chronizing the 
syne determining pulse 
tude delivered to the radar. 

A great advantage in placing the 
phase shift network in the synchro- 
nizing pulse generator section, as 
compared to the original approach 
which located the shifter in the cali- 
brating pulse section, is the elim- 
ination of errors created by phas- 
ing network distortion. Since it is 
imperative that the sine wave fed 
to the calibration pulse section be 
kept absolutely free from distor- 
tion for precise results, the location 
of the phase shift device to the non- 
critical synchronizing pulse cir- 
cuit, in the final design, helped to 
improve the linear relationship be- 
tween phase shift and the physical 
position of the rotor. 


control 
ampli- 


pulses, 


Radar Calibration Procedure 


The phase shifted synchronizing 
pulses are fed out of the calibrator 
at intervals of 72.0 microseconds, 
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when using the nautical mile crys- 
tal. The free-running multivibra 
tor in the Radiomarine CR-101 Ra- 
dar, for example, operates at a prf 
of approximately 3,000 cycles per 
second on the shorter ranges of 1.5 
and 5 miles, 
if about 333 

pling the synchronizing pulses into 
the multivibrator at correct ampli- 
tude, the will lock in at a 
somewhat higher pulse recurrence 
frequency of about 3,470 cycles on 
every fourth syne pulse. 


equivalent to a pericd 


microseconds. By cou- 


radar 


This prf 
increase is of minor consequence, 
since higher recurrence frequency 
is maintained only during the cali- 
bration period. 

Similarly, when CR-101 is 
its longer ranges of 
15 and 50 miles, the prf of the radar 
system is quartered to 750 cycles, 
corresponding to a period of 1,333 
microseconds. Every 18th syne 
pulse then locks the unit in step, a 
change 


the 


operated on 


of about 


115 cycles in the 
pulse recurrence frequency. 

The procedure used to adjust the 
radar range rings is relatively sim- 
ple. Negative synchronizing pulses 
from the calibrator are applied to 
the radar master multivibrator. 
Meanwhile, positive radar range 
ring pulses are fed to the upper 
vertical deflection plate of a trig- 
gered-sweep oscilloscope. Negative 
calibration pulses are then applied 
to the lower vertical deflection 
plate. After the radar has been 


locked to the calibrator by adjust- 
ing the synchronizing pulse ampli- 
tude, both 


vill be 


sets of marker pulses 
the 


verted in polarity. 


visible on oscilloscope, 


Adjusting the phase-shifting ca- 


pacitor appears to move the eali- 
bration pulses along the sweep. 
This is done until two pairs of suc- 
essive pulses are coincident or 


close to coincidence above one an- 
other, inductance 

the ringing oscillator circuit is 
then adjusted so that the spacing 


The slug-tuned 


vetween radar range ring pulses 
approaches that between the pre- 
cision pips. 

Slight adjustments must be 


made in phasing during this opera- 
tion to insure that the reference 
markers remain coincident. At the 
exact alignment point, all the lead- 
ing edges of all the various pulses 
will coincide. The synchroscope 
during this operation is triggered 
by the radar system so that its 
sweep and the radar trigger start 
simultaneously. 

For estimating the duration of 
various pulse waveforms through 
the radar, the procedure is slightly 
altered. A waveform of interest is 
observed on a_ triggered-sweep 
oscilloscope intensity modulated in 
the Z-axis by the markers from the 
At intervals of either 
five miles, the sweep will 
brighten up, forming a series of 
bright spots superimposed on the 
waveform. The phase-shift capac- 
itor is rotated until any one spot 
coincides with the start time of 
the waveform. The time duration 
to any point of interest thereafter 
can be read in 1 or 5 mile steps. 
Interpolation between one-mile 
markers fairly accurately 
performed by noting the traverse 
of the phase-shift capacitor. Since 
every 360 degrees of rotation cor- 


calibrator. 


one or 


can be 


responds to one additional mile of 
spot movement, small angular dis- 
placements are practically propor- 
tional to ‘equivalent fractions of a 
mile, providing that the phase-shift 
network is accurately aligned. 
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with partially modulated signal in cancellation circuit. Uses exalted-carrier detector in 


overall feedback circuit. 


Low-Distortion 


One-hundred-percent modulation is obtained by combining out-of-phase carrier voltage 









Regulated oscillator insures constant output amplitude 





ee ampli- 
tude-modulated signal 


is essential for such jobs as adjust- 


source 
ing a-m station monitors and test- 


ing high-quality broadcast receiv- 
ers. With the signal generator de- 
scribed, audio distortions of better 
than 0.1 percent at 100 percent 


modulation are obtained by the use 













































































of several special circuits not com- 
monly found in commercial testing 
equipment. 

Referring to the block diagram 
in Fig. 1 and the circuit diagram in 
Fig. 2, it may be seen that the out- 
puts of the a-f amplifier and r-f 
oscillator are combined in the mod- 


rts 
”» 


lator to produce an r-f signal 
about 75 percent modu- 
lated. One hundred percent modula- 


tion is 


which is 
effectively obtained by 
adding an out of phase component 
of the carrier signal through the 
cancellation Negative 
feedback both the 
audio amplifier and modulator, and 


amplifier. 
is employed in 


an exalted-carrier detector is used 





in an overall feedback circuit. 
i EXALTED POWER 
AUDIO 2 E 
SARRIER T T * : é 
AMPLIFIER TEL Ton le Pocend ic 8 | Circuit Details 
re a | = a 
avoiof input MODULA we ae The two-stage audio amplifier, 
| Whose function is to raise the level 
FIG: 1—Slock diagram shows how high of the audio input signal to a value 
percent modulation is accomplished with suitable for driving the modulator, 
low distortion employs about 25 db negative feed- 
os ATOR-RE R EXALTE ARRIER AMPLIFIER ANCELLATION AMPLIFIER 





AUDIO |AMPLIFIER 
. 

















o 025 
Ww >t 
'50,000 
FIG. 2——Circuit diagram of signal generator. Value of cathode capacitor for modulator 
is determined by formula derived in text 





back from the plate of the second 

tube to the grid of the first. The 

amplifier distortion is less than 0.1 i 
percent, and its gain is about 100 

with 10 volts rms output. 

The tunable broadcast-frequency 
oscillator which supplies the carrier 
component to the modulator and 
drives the exalted amplifier and 
the cancellation amplifier is a Hart- 
ley oscillator. Its output is regu- 
lated at 80 volts rms by the 6AG7 
regulator circuit which eliminates 
the need for an amplitude control. 


Modulator 


A portion of the oscillator signal 
and the output of the audio ampli- 
fier are impressed on the control 
yvrid of the 829B modulator tube. 
The action is very similar to that 
of an ordinary grid-modulated am- 
plifier. 

The constants of the circuit were 
chosen to give a 75 percent mod- 
ulated signal at the output of the 
modulator without the necessity of 
driving the grid positive. This 
eliminates the necessity of a low- 
impedance grid driving source and 
greatly reduces a source of modula- 
tion distortion. 

The cathode circuit of the mod- 
ulator is unique in that it provides 
amount of degeneration 
which effectively reduces the mod- 
ulation distortion. 


a large 


The cathode circuit not only fur- 
nishes a d-ec bias voltage for the 
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FIG. 3-—-Modulator cathode waveform 


showing the modulation envelope 
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A-M Signal 


By ERNEST S. SAMPSON 


Schenectad Ne } 











correct operation of the modulator 
but its action is much the same as 
that of an ordinary peak detector. 
The R-C time 
enough to 


constant is long 


maintain the peak r-f 
between the r-f 
pulses. It is 
this 


voltage current 
important to make 
time constant short enough 
to prevent audio negative peak clip- 


ping. 


Since a maximum of only 75 
percent medulation is 
from the modulator, 
this circuit to 
ping 
R is determined by the value of 


required 
the design cof 
prevent peak clip- 
is simple. Once the resistance 
d-c bias required for the modulator 
the following equation may be used 
to determine the capacitance C: 


~ 


Where K is the maximum 


percent 
modulation divided by 100, w 
2xf, and f, is the highest audio mod- 


lation frequency in eps 


The above equation is derived in 
the following manner: From Fig. 3, 
let e, E sin 


modulation 


t, where e, is the 
Then the en- 
velope of the peak r-f voltages ap- 
plied across the R-C circuit will be 
represented by the equation 


signal. 


Differentiating the equation of 
the modulating signal to find its 
slope 


de . 

dt = on caned 

The slope of the voltage decay 
across the R-C circuit at the begin- 
ning of each decay period is —FE 
RC. It is assumed that the voltage 
decay is linear for the short period 
between the r-f pulses. In order to 
prevent distortion due to negative 
peak clipping, it is necessary thet 
the slope of the R-C circuit voltage 
decay always be equal to or slightly 
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Generator 





Rack-mounted version of low-distortion a-m signal generator 


greater than the slope of the mod 
lation envelope. Therefore, 


Ie 
Since there is only one instant 
during the audio cycle that the 
above equation can be true, that 
time may be determined by diffe: 
entiating with respect to ¢t, then 


/ 


Ie 


Substituting this in the previous 


equation and solving for C, we 
obtain 
t K 
t \ kK 
; v1 K 
( 
KR 


Cancellation Amplifier 
The modulator output signal 
added to the 
cancellation 


is 
output signal of the 
amplifier in the 
The 


results in a sun 


ean 


cellation circuit addition of 


these two signals 


ial which has _ its 





modulat ic 





percenta increased to 100° pei 


cent from the 75 percent level at 


the moduletor. The cancellation 
amplifier signal has a 180 degree 
relation with respect to the 
curr le f the 


phase 
modulator output 
signal. 

This 180-degree phase relation 1s 
very accurately controlled by the 
tunable capacitor in the parallel 
is the load 


the cancellation 


circuit which 
impedance of 


plifier. To 


resonant 
am- 
adj ist accurately the 
phase of this amplifier, it is neces- 
sary to view the generator output 
waveform with an oscilloscope with 
slightly 


more audio applied to the 


generator input than is necessary 
for 100 percent modulation This 
procedure will produce on the oscil- 
loscope a picture which is similar 


Fig. 4A. 


reveals 


to that of 


relationship 


Perfect phase 

two sharp 

the trough of 

the modulated signal as 
Fig. 4B 


Since the voltage gain of the can- 


crossover points in 


shown in 


cellation amplifier is not constant 
over the tunable frequeney band, it 
mtrol the 
the amplifier for 
Approximately the 


necessary to screen 


rid voltage of 


this 


purpose. 


9 








correct phase for proper cancella- 
tion is obtained at the amplifier 


output by driving its grid from the 





grid circuit of the oscillator. Good 


r-f waveshape is obtained not only 
by using the highly frequency selec- 
tive tuned circuit in the plate cir- 


cuit of the 6AC7 amplifier, but also 


»v Operating the amplifier class A 
with degeneration in the cathode 
circuit. Figure 4C shows a 100- 
modulated 


percent signal with 


perfect cancellation phase. 
Power Output Amplifier 
The power output amplifier i 
driven by the cancellation circ. 


, 1 
and is a cathode folloy 





tube was chosen becau 
current-conducting ca city and its 


high transconductance. The grid in 


put capacitance is greatly reduced 
by driving the screen grid at the 
same a-c potential as the cathode 
through the 0.01-u/ screen to 


ssed by an 


athode fol- 


cathode capacitor Ex re 
equation, the gain of a 
lower amplifier is: 


G 


vhere g, is the transconductance 
of the tube and r, is the equivalent 
cathode resistance. The grid input 
capacitance will be 


Cs ( l G 


where C, is the new imput capaci- 
tance and C, is the input capaci- 
tance with the cathode and scree 

at ground potential. The grid input 
capacitance to the 829B is reduced 
from 29 uuf to 3 auf wit the above 
mentioned arrangement 


The power outp 


drives an air-core r-f transformer 


amplifier 
which is used to reduce the peak to 
peak amplifier current swing by a 


factor of 2.5 to 1. The air- 








ore type 
of transformer was used because it 


made possible an impedance 


+ 


trans 
formation without r-f waveform 
distortion which would result from 
an iron-core transformer. A tuned 
transformer could have been used 
but it would have meant an addi 


tional tuning control. The primary 
vinding of the transformer is 
wound in a single laver ona cyli 
drical 1.5-inch diameter Bakelit 
coilform. The secondary nding 
wound directly on top of the pn 


mary winding. The wire used for 


the secondary coil has a diamete1 


120 











FIG. 4 Output waveform of a-m signal 
generator for (A) incorrect cancellation 
phase, (B) correct cancellation phase with 
overmodulation, and (C) correct cancella 
tion phase and 100 percent modulation 


2.5 times that of the primary coil 
This makes the coils equal in length 
which provides the maximum possi 


ble coefficient of coupling 


Exaltation Circuit 
Che exaltation amplifier is driven 
from the grid of the oscillator tube 
in order to obtain the correct phase 
for its output which drives the ex- 
alted carrier detector. The correct 


phase for the detector is obtained 


by adjusting the variable tuning 
capacitor in the plate circuit of the 
exaltation amplifier 

The exalted carrier type of detec- 
tor makes it possible to detect a 100 


percent modulated 


r-f signal with 
{i negative 


ve peak cliy 





by adding a 









large unmodulated r-f signal in 
phase with the modulated r-f signal 
at the detector. This effectively re- 
duces the percent modulation. If 
the ratio of unmodulated to modu- 
lated signals is made large, the 
phase relation between the two 
signals does not have to be adjusted 
accurately, Improper phase relation 
introduces audio distortion but of 
small magnitude when a ratio of 
voltages of 30 to 1 is used in this 
yenerator detector. A  10-degree 
phase relation for the specifi -d con- 
ditions will introduce 0.02 percent 
second harmonic component and 
zero third harmonic component for 
a 100 percent modulated signal. 

The output of the modulation de 
tector is applied to the input of the 
audio amplifier through an r-f filter 
circuit. The overall negative feed- 
back is approximately 20 db and 
serves to reduce noise and distor- 
tion by that factor 


Operation and Performance 


In aligning the signal generator 
to a particular frequency an oscil- 
loscope must be used for viewing 
the modulated output. There are six 
controls that must be adjusted for 
alignment to a particular carrier 
frequency. The oscillator is ad- 
justed to the desired r-f frequency 
The modulator tuning control is ad- 

isted to give maximum oscillo- 
SCOPE deflection, while the modula- 
tor bias control sets the desired 
utput level. Cancellation tuning is 
set to give minimum r-f output 
level at the correct phase, and the 
cancellation gain is adjusted to give 
approximately 25 percent reduction 
in output level due to the cancella- 
tion amplifier. The exaltation tun- 
ing adjustment is set to give a min- 
imum modulation while maintain- 
ing a fixed audio input level. 

The r-f output level is variable 
between 6 and 8 volts rms across a 
termination of 60 to 100 ohms. 

The writer acknowledges’ the 
important contributions of H. R 
Summerhayes, Jr. of the General 
Electric Company in connection 
with the development of this signal 
generator 
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CINCH TERMINAL STRIPS 


Eighteen years ago Cinch Engineers developed 
an idea . . . gave the Radio Industry its first 
terminal strips for practicable production. 


The Industry's acceptance and use of Cinch 
terminal strip design established Cinch as the 
standard over the years. 


Today, the exacting quality requirements of 
Television demand terminal strips — made by 
Cinch — assemblies insuring necessary higher 
quality in insulation, tooling, fabrication, plat- 
ing, vacuum waxing and workmanship. Lug 
types include: tear drop, T-slot, wrap around, 
(as illustrated) and many other modifications 

. in standard spaced 3/8”, 15/32” and 
1/2” strips 3/8” wide; other bakelite strip, 
panel, board and block assemblies available. 


AVAILABLE AT 
LEADING ELECTRONIC 
JOBBERS ... everywhere 
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CINCH MANUFACTURING CORPORATION 223:,%.70% Mn" 


Subsidiary of United-Carr Fastener Corporation, Cambridge 42, Mass. 














Receiver Gain Nomograph 





By PETER G. SULZER 


Department of Ele 


The Pe 


rical Eng 
sylvania State College 
« College, Pe sylvania 


HE NOMOGRAPH permits 
4 rapid determination of the 
maximum required voltage gain 
Factors 
which enter into such a calcula- 


of a radio receiver. 
tion are the resistive component 
of the antenna 
bandwidth 
the 


impedance, the 


and noise figure of 


receiver, and the required 











The available power from the 
resistive component R of the 
antenna impedance is 4 x 10 
watts per cycle of bandwidth at 
290 Kelvin‘. This permits cal- 
culation of the equivalent rms 
noise voltage E£, at the receive) 
antenna terminals. The receiver, 
however, will have noise sources 
of its making the true 
equivalent input voltage greater 
than £,. If E, is multiplied by 
F°’*, where F is the noise figure 


own, 


of the receiver, the true equiva- 
lent input voltage E, is obtained. 

















Permits rapid determination of maximum required voltage gain when bandwidth 


and noise figure, required input to detector and antenna resistance are known 


vain of the receiver is that which 
will bring EF, up to the level at 
which it is desired to operate the 
Then, if the detector 
a level Ey, the 
voltage gain A can be found by 
dividing FE, by E.. 
tions 


detector. 
is to operate at 


These opera- 
carried out on the 
illustrated by 


are 
nomograph, as 
the following example: 

Suppose it is desired to design 
a radar receiver to work from a 
50-ohm transmission The 
i-f bandwidth is to be 1 me and 
the detector is to operate at a 


line. 





input to the detector The maximum useful voltage level of 2 volts so that signals 
weaker than noise will not be dis- 
R E Bw €E, a F Eg criminated against by the curved 
on i wom "ean FIGURE nse detector characteristic. It is 
r— 1,000 1 omc — 1,000 oI hoped to obtain a noise figure F 
= : 10° of 10, and it is desired to find 
| —_——" 4 the required voltage gain with 
500— 02—- that assumed noise figure. Join- 
t— 500 ms io” —— a ing 50 ohms on the R scale with 
i a 3004 1 mec on the BW scale by means 
+ 400 "J Ps 4 os= of a straight-edge, it is found 
l : id | aa 200 — 05— that E 0.44 microvolts. Con- 
a os—/” t 1° necting this point on the EF, scale 
r Pa ee 3 with 10 on the F scale, E, 1.4 
dia if i r 100— '- microvolts. Then, joining 1.4 
/ 02 a if microvolts on the F scale with 
x 4 SNe oe a 2 volts on the FE, scale, A is found 
, 0 ] \, 50 ~ es to be 1.4 10°. Thus a voltage 
/ 4 \ 40- gain of more than 1,000,000 is 
-— 100 yo 1 lOKC- 10? 30 5 required between the antenna 
a Pi es dL MS terminals and the output of the 
es ] 7 io Sere last i-f stage. 
rg oe a oe BS It should be noted that the 
Vt 50 a above calculations assume an im- 
iKC— o> 10 - pedance match at the antenna 
aes 0.0 ; terminals. For best noise figure, 
= 10% a mismatch is usually desirable’. 
0.005 — |_ 9.0) 5— 20 rhe resulting error in design can 
% usually be absorbed by the neces- 
ay ] 1oocPs ‘ id? 3- a sarily large tolerance in gain 
0.002— which must be made to allow for 
4 L 2 50— variations in tubes and com- 
0.001— 4 ponents. 
: fF O0Or 4p! 1 REFERENCE 
10 lOCPS Se 100 — (1) . T. Friis, Noise Figures of 
R E. BW E, A F E ig Receivers, Proc. IRE, p 419, 
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TELEVISION DEMANDS PERFECTION 


There can be no compromise with 
quality —in television. New stand- 
ards are essential for long life, 
trouble-free 


dependability and 


operat ion. 


Mallory FP Capacitors are accus- 
tomed to severe service—have been 
operating at 85° C. for years. Even 
though this extreme temperature 
may not be apparent in your par- 
ticular model, it’s good to know that 


EP is tl 
{dopte 1 


e type 


esignation of the Mallory developed electrolytic 


Mallory gives you an extra margin 
of safety. 


The fact that no human hand* 


touches any vital part during proc- 
essing and assembly shows the 
extreme care taken to insure the 
long life so characteristic of this 


remarkable Mallory product. 


*The chlorides present in persptration cause 
destructive corrosion and shorten the capac: 


itor’s life in the field, 


capacitor h the characterts 


1s standard by RMA, it is famous for dependable performance 









P.R.MALLORY & CO. inc. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 
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SERVING INDUSTRY WITH 


Capacitors Rectifiers 
Contacts Switches 
Controls Vibrators 


Power Supplies 


Resistance Welding Materials 





6, INDIANA 





TUBES AT WORK 


Including INDUSTRIAL CONTROL 


Edited by VIN ZELUFF 


Tubes Control Long Lines 
Load Match Test. . 

Tester for VR Tubes 
New Count Detectors... 


Flush-Mounted Aircraft Antennas. . 
Infrared Checks Capacitor Leakage 


Tubes Control Long Lines 


ELECTRONIC telephone’ switching 
equipment in New York and Chi- 
cago long-distance centers. otf 
American Telephone and Telegraph 
Co. makes it possible for a long- 
distance operator to put through 
calls to distant telephones directly, 
without the aid of other operators 
en route. About a third of the 
long-distance calls originating in 
New York City are being routed 
through the new equipment. 

The Bell System plans to extend 
this new method of operator toil 
dialing throughout the United 
States and Canada so that a single 
operator will be able to dial a num- 
ber anywhere in the nation just 
about as easily as a subscriber now 
dials a local call in his own city. 

At present, operator toll dialing 


networks enable operators to dial 
alls straight through to the distant 
te eph« ne in some 300 ities and 
approximately ten percent of long 
distance calls are handled by this 
means. This figure will be grea 
increased during 1949, as A ) 
matic switching cent s are estah 
lished 

Phe nationwid toll dlaliny svs 
tem is based on the development of 
electronic devices whi determine 
and arrange the routing of calls, 


taking over where the human hand 


and brain were once essentia!. The 
equipment can select possible routes 
het ween distant cities direct 
switching operations at intermedi 
ate points along a route, and com- 
plete connections automaticalls ! 
au matter of seconds 

long-distance calls now ro 


through in about 2 minutes on the 
averave. When the new system has 


become nationwide in. s¢ ope and all 
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the circuits now planned by the Bell 
System are in service, the average 
speed of all long-distance calls is 
expected to be about 1 minute. 

The entire country is being di- 
vided into about 80 numbering plan 
areas and each of these will be des- 
ignated by a distinctive three-digit 
code. ‘hen each office within an 
area will be designated by a three- 
digit office code, one which does not 
conflict with the code of any office 
within the area nor with any other 
area code. 

The operator will usually be able 
to complete any toll call by dialing 
a maximum of 10 digits—the six 





Long-lines technicians monitor the workings of the new electronic equipment for 
dialing long-distance calls 





TO THE CALLED PHONE 





THE CUSTOMER DIALS “LONG DISTANCE” THROUGH LOCAL EQUIPMENT 





THROUGH LOCAL EQUIPMENT 








WO. 4 SYSTEM NEW YORK 





| 
 Esesroeaesroesenrrcn 
THE OPERATOR TAKES HIS CALL AND 
PLUGS INTO A DIRECT LINE TO THE 

NO. 4 SYSTEM IN NEW YORK AND KEY 
PULSES THE NUMBER 





Steps in the new system when a customer in Oshkosh makes a long-distance call to 


New York City 
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ELECTRONICS 


The 25B is a mighty good buy! 











Here are some of the reasons why 


General Advantages: 


]. The Western Electric 25B Speech Input Console 
provides highest quality studio control for AM, FM 
and TV audio. 


2. \t is versatile... handles two studios ... provides 
duplicate channel operation without interference. 


3. It's easy to operate... all controls are functionally 


located for convenience of operator in controlling 
programs. 


4. It’s a complete unit with its own table ... attractive, 
sturdy, well designed ... and it's moderately priced 


— QUALITY COUNTS — 


April, 1949 


Technical Advantages: 


1. It covers complete FM frequency range. Has high 
signal-to-noise ratio and exceptionally low distortion. 
2. It is easy and economical to install plug-in 
cables carry all external leads to wall boxes (included 
with 25B 


3. It's fully accessible ... 
components 


opens up to expose all 


4. it includes 7-position mixer; line and microphone 
transfer keys; dual line amplifiers and volume indi- 
cators; separate built-in tube check meter; regulated 
power supply 


For immediate delivery of one or more 25B Speech Input Consoles, call your nearest Graybar Broadcast 
Representative—or write Graybar Electiic Company, 420 Lexington Avenue. New York 17, N. Y. 


DISTRIBUTORS: IN [HE U.S.A 


var Electric Company 


CANADA AND NEWFOUNDLAND 


Northern Electric Compan 


IN 


ltd. 
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THE FRONT COVER 
eae content of cloth emerging from a textile dryer is indi- 

cated directly and continuously by the Fielden Drimeter 
pictured on the front cover of this issue. Accuracy is within +1 
percent irrespective of the speed at which the cloth moves between 
the sensing electrodes, and readings are not affected by salts, dyes, 
size or other finishing materials used on the cloth. The instrument 
was developed in England, and is now being introduced here by 
Fielden Electronics, Inc., Huntington, Long Island, N. Y. 

Changeover from sense of touch to electronic moisture measure- 
ment has boosted output an average of 25 percent on slashers or 
driers through elimination of overdrying. In addition, drying only 
to normal moisture content saves fuel and power, lowers operating 
costs and improves quality of fabrics. Over 800 installations of the 
instrument have been made in textile mills throughout the world. 
In one instance, machine output was increased enough to pay for 
the entire installation in one month. 

Operation depends on detection of minute changes in the capaci- 
tance of a two-plate condenser through which the cloth passes. 
Capacitance charges as small as 0.001 uuf are readily detected. The 
greater the amount of moisture in the fabric, the greater is the 
capacitance because the specific capacitance of water is high in rela- 
tion to that of cellulose and animal fibers. Vo'tage between the elec- 
trodes is less than 0.1 volt hence there is no shock hazard. 

Electronic circuitry emploved is indicated in the block diagram 
below. The instrument employs a special drift-free bridge circuit 
and amplifier having sufficient stability to permit furnishing the 
meter with standard precalibrated percentage-moisture scales. 
Scales now in production are 0-20 percent for cotton, 0-40 percent 


for wool, 0-20 percent for visco 29 percent for jute, and 0-20 


percent for linet A dup te mete an be provided for remote indi- 
cation. 

Adjustment for operation mere] nvolves running the machine 
dead-slow for a few minutes (0 ising a dry sample between elec- 
trodes) so that out-turn is definitely dry, and adjusting a knob on 
the instrun panel until the indicator points to DRY on the scale 





An accessory calibration unit permits resetting without use of dry 
samples, as is desirable during constant processing of short runs 
of various standard materials. 


] 


An accessory automatic control unit is also available for coupling 


the moisture meter to the speed-changing mechanism of the drving 








machine. Two variables are fed into the artomatic control—a vo't- 
age varving with moisture content, derived from the Drimeter, and 
a voltage varving with drving machine speed, obtained from a small 
alternator belted to the machine. The control unit applies a sneed 
correction proportion to deviation from desired moisture content 
The higher the speed of the machine, the more frequent are corre 
tions in speed. If the machine stops or if the varn or fabric runs 
out, the control become nactive. Inteyration of sensing element 
output over a period of 2 3 seconds makes the control insensitive 
to wet patches such as are produced by damp seams. Atmospheric 
humidity has no effect on accuracy, because 100-percent humidity 
is small compared ti percent moisture in fabric. 
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Ten keys on each of these switchboards in 

New York City permit the operator to ring 

telephones in many cities without the aid 
of other operators 


digits of the area and office codes 
and the four digits of the called 
telephone number. In calling dis- 
tant cities, the operator does not 
actually dial the numbers. Instead 
she uses a ten-button key set which 
operates about twice as fast as an 
ordinary dial. For each punch of 
a key, a tone pulse is sent out over 
the voice channels to the switching 
center. 

Each tone pulse is a combination 
of two different audible frequencies, 
which are sorted out and classified 
by the brains in the switching 
equipment, which then interprets 
their meaning. This 
equipment also provides the elec- 
tronic hands which assume much 
of the complex switching operation. 

Six frequencies spaced 200 cycles 


switching 


apart from 700 to 1,700, inclusive, 
Two of these fre- 
quencies are used for each pulse 


are emploved 


und each pulse represents one digit 
Piquant harmonies are not in stove 
for most long-distance telephone 
users, however. The equipment 
practically never makes the tones 
audible to the calling party. 

Called No. 4 equipment, the new 
switching equipment is capable of 
performing all types of toll-office 
switching It handles incoming 
calls from distant cities, outgoing 
calls to other cities, or calls routed 
through it between two other cities. 
After dialing by the long-distance 
operator, a call proceeds entirely 
automatically. All connections are 


continued on p 140 
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SPECIFICATIONS 


FREQUENCY RANGE: 20 to 16,000 cycles 


SELECTIVITY: About 4 cycles flat-top band width. 
Response is down 15 db at 5 cycles, 30 db at 10 
cycles, 60 db at 30 cycles from peak 

VOLTAGE RANGE: 300 microvolts to 300 volts 
full scale. Over-all range is divided into four major 
ranges, each of which is divided into seven scale 
ranges. 

VOLTAGE ACCURACY: Within +5% on all 


ranges 
HUM: Suppressed by at least 75 db 
INPUT IMPEDANCE: | megohm for direct voltage 


measurements; 100,000 ohms with input potenti- 
ometer 

ACCURACY OF FREQUENCY CALIBRATION: 
+ (2% + lcycle) 

BUILT-IN CALIBRATORS: For both voltage and 
frequency 


PRICE: TYPE 736-A WAVE ANALYZER $920.00 


GENERAL RADIO COMPAN 


90 West St., New York 6 
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920 S. Michigan Ave., Chicago 5 


his analyzer offers the simplest, most accurate 

and most direct method of measuring the ampli- 
tude and frequency of the components of any complex 
electrical waveform 


In its essentials it consists of a heterodyne-type 
vacuum-tube voltmeter with a highly selective 1-f 
filter using three quartz bars. At only 60 cycles from 
resonance the attenuation is down by 75 decibels, yet 
tuning is very easy by virtue of the 4-cycle flat-top 
characteristic at resonance. Standards for both volt- 
age and frequency are built into the analyzer and can 
be used to check its calibration at any time 


The Type 736-A Wave Analyzer is ideally suited 
for hundreds of types of harmonic-distortion measure- 
ments on any type of audio apparatus, broadcast re- 
ceivers and transmitters, telephone and public ad- 
dress systems, oscillators, amplifiers and other 
vacuum-tube circuits; hum measurements on a-c 
operated communications equipment; harmonic in- 
duction studies on telephone lines 


WRITE FOR COMPLETE DATA 


Cambridge 39, 
Massachusetts 


1000 N. Seward St., Los Angeles 38 
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Electrostatic Cathode-Ray Memory for Computers 


until several large-scale 
machines become available. 
The storage of information is ac- 


static charges built 


A NEW electronic system for 
making use of an ordinary cathode- 
ray tube screen was described re- 
cently at a meeting of the British 
Institute of Electrical 
The new electrostatic memory was 
developed by F. C. Williams and T 
Kilburn of the University of Man- 
chester for use with the electronic 
digital computer being built at the 
Royal Society Computing Machine 
Present plans also call 
the high-speed 
NBS 


small-scale 


storage use 


complished by 
up on the screen of an ordinary 
cathode-ray tube. The binary digits 
0 and 1 a “dot and 
dash” of charge respectively. The 
information is obtained from the 
screen by scanning with the cath- 
beam, then picking up 
the signals induced on a metallic 
foil cemented to the face of the 
tube. These signals are char- 
acteristic of the digits stored. Be- 
cause the charges slowly leak from 


Engineers. 


are stored as 


ode-ray 
Laboratory. 
for its 
memory for 
Counter, a 

‘omputing machine being bui!t at 
the National Bureau of Standards 


use as 
the Interim 


electronic 


the screen, it is necessary that thev 





MASS PRODUCTION 


OF MUSICAL TAPE 





First commercial machine for mass production of recorded music on reels of tape. for com- 
petition with phonograph discs in homes, radio stations, schools and theaters. Developed 
and offered for lease by Minnesota Mining and Mfg. Co., St. Paul, the machine can in 
one hour turn out 48 hours of tape recordings that are indistinguishable from the master 
tape transcription. The paper or plastic tape coated with iron oxide dust particles can 
be recorded with a single magnetic pattern in the center or with two magnetic paths side 
by side to give twice the playing time. The master and the tapes to be copied are run 
side by side on a common capstan to insure fixed relationship of speed, which can be 
3°4, 742, 15 or 30 inches per second 
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Checking performance of miniature tubes 
and special pulse transformers in NBS 
electronic lab prior to incorporation in new 
electronic digital computer that is sched- 
uled to use a high-speed electrostatic cath. 
ode-ray memory storage device 


be continually revenerated by read- 
ing the information 
second and recording on the screen. 


every 1/25 
While the processes involved in 
storage, reading and scanning are 
complicated, the equipment needed 
for construction of this memory de- 
vice is said to be simple and readily 
It is reported that as 
2,048 digits have 
stored for periods of hours on an 
area of 154 square centimeters of a 
cathode-ray tube screen. 


obtained. 


many as been 


ADJUSTABLE CAMS are used to ob- 
tain proper tracking and to avoid 
the necessity for holding the asso- 
ciated equipment to excessively close 
tolerances in production in an in- 
genious mechanism developed at 
Airborne Instruments Laboratory. 
The accompanying cutaway draw- 
ing shows the construction of sueh 
a cam arrangement used for single- 
control tracking of a klystron oscil- 
lator prese- 
lector. The cams maintain the cor- 
rect reflector voltage of the local 
reflex oscillator, proper tuning of 
oscillator and preselector, and give 
a linear dial frequency calibration. 

Two cams coupled by antiback- 


and radio-frequency 
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Radio frequency circuit design often requires the cc- 
curate measurement of Q, inductance, and capacitance 
values. For this application, the 160-A Q-Meter has 
become the universal choice of 
engineers throughout the country. 

Each component part and assembly used in the manu- 
facture of this instrument is designed with the utmost 
care and exactness. Circuit tolerances are held to values 
attainable only in custom built instruments. 


radio and electronic 


Consider, for example, the Q tuning capacitor as- 
sembly of the 160-A Q-Meter, specially manufactured 
for maximum low loss, and minimum residual 
inductance. The ultimate design of this unit was reached 
only after months of intensive engineering research to 
produce the finest in performance, quality, and work- 
manship. 


range, 


This is but one of the many desirable features of the 
160-A Q-Meter which contribute to its outstanding ac- 
curacy and dependability. 

Be sure to include the 160-A Q-Meter in your new 
equipment plans for 1948. 


Write for Catalog “F"’ 


BOONTON ‘RADIO 


lant (© 


BOONTON -N-J-U-S-A 
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, For the MEASUREMENT of. oe 
Q, INDUCTANCE and CAPACITAN 


=e ke eon ae tn ee 


The 
160-A Q-METER 
50 KC. to 75 MC. 


yy 


Shown above is the Q tuning capacitator assembly of the 160-A 
Q-Meter. Note the following design features of this unit— 
which insure reliable, trouble-free operation. 


features 


A. Parallel connection of dual rotor and stator assemblies minimizes 
internal inductance and resistance 

B. Spring silver fingers contact both sides of silver disc to provide 
low series resistance 

C. Three point pyrex ball stator suspension reduces losses and permits 
accurate stator aiignment 

D. Four point panel mounting designed to produce maximum structural 
rigidity and capacitance stability. 

E. Precision-cut brass spur gears and stainless steel shafts, mounted 
n oversize bearings, assure long, trouble-free service. 

F. Common stator mounting for main and vernier stator plates reduces 
loss and internal series resistance of vernier copacitor section 

G. Positive shaft stop protects main rotor assembly and gears against 
mechanical overload. 


SPECIFICATIONS 


Oscillator Frequency Range: 50 kc. to 75 me. in 8 ranges. 
Oscillator Frequency Accuracy: * 1%, 50 ke.—50 me. 

=3%, 50 me.—75 me. 
Q Measurement Range: Directly calibrated in Q, 20-250. “Mul 
tiply—-Q—By" Meter calibrated at intervals from x1 to x2, and alse 
at x2.5, extending Q range to 625. 
Q Measurement Accuracy: Approximately 5% for direct reading 
measurement, for frequencies up to 30 mc. Accuracy less at higher 
frequencies. 
Capacitance Calibration Range: Main capacitor section 30-450 mmf, 
accuracy 1% or 1 mmf whichever is greater. Vernier capacitor 
section +3 mmf, zero,—3 mmf, calibrated in 0.1 mmf steps. Ac- 
curacy + 0.1 mmf. 


DESIGNERS AND MANUFACTURERS OF THE Q METER - OX 
FREQUENCY MODULATED SIGNAL GENERATOR -. BEAT 
GENERATOR AND OTHER DIRECT READING INSTRUMENTS 
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Adjustable cams relieve production toler- 
ances and simplify tuning adjustments 
lash gears provide these functions. 
The preselector cam contour covers 
about 270 degrees of rotation and 
is adjustable at approximately 
every 14 degrees. To permit this 


adjustability, the cam track is 
formed by a flexible ribbon held 
against adjustable supports by 


Each 
a guide hole 


spring tension. 
held in 


support is 
in the cam 


frame and rests on a 
which its radial position can be ad- 
A locking screw then holds 
the supports fixed. Final adjust 
ment of the cam track is made by 
centering the plunger on a support, 
then feeding in a signal of the fre- 
quency indicated by the dial read- 
ing and adjusting the support until 
maximum output is obtained. The 
process is repeated for each sup- 
port. 

The oscillator tuning cam, which 
covers about 180 degrees of rota- 
tion, is precut to the average kly- 
stron tuning characteristic 
made adjustable at 


screw by 


justed. 


and 
three points 
When the oscillator is first placed in 
service, and when the tube is re- 
placed, the cam is adjusted fo. 
proper tracking at each end and at 
the center of the tuning range. 
The end adjustments are made by 
spreading the two hinged plates of 
which the cam is formed, using the 
angle slide blocks for fine adjust 
ments. The center adjustment is 
the differential 
the plunger. 


made by screw on 


Pulsed Reflex Oscillator 


THE RANGE of 
quencies 


fre- 
12,000 


generated by a 


microwave 
from 2,000 to 
megacycles can be 
velocity-modulated external-cavity 
reflex oscillator, type QK-205, that 
has been developed recently by 
Raytheon Mfg. Co. as type QK-205 
RMA type 5721). A special fea- 


ture of the tube is the high-imped- 
ance modulation grid which permits 
pulsed operation from a low-poten- 
tial source. 

the 
characteristics are given in the ac- 


Some of tube’s operating 


companying table and the graph. 


The wide frequency range and high 


ly 


Typical Operating Characteristics of Wide-Range Reflex Oscillator 





Mode conditions l 
Frequency in mc4 


2 000-5 000 
Grid No. 2 and No. 1 7 000 
potential in volts 
Cathode current in ma 13 
Reflector potential in 10-600 
direct volts‘ 

Power output, milliwatts 80 
Average efficiency in O14 


percent 


cavity mode for suppression. 


diameter inner conductor 


approximately 5 ma 
¢ Adjust for maximum power output 


duration from 0.5 to 10 microseconds. 





1 3 trepeller, 


beavity modes 3 


2 3/1 repeller, , 


> Prepeller, 
feavity modes 3 


leavity modes 


1. 290-8 3.10 500-12 000 
1.000 1,250 
20 20 


60-6000 60-600 


100 0 
0.9 0.21 


‘ With suitable cavity, which for the 33/4 repeller mode requires quarter-wave 
Cavity for 4,290-8,340 mec range has 0 
ind 0.787-inch inner diameter for outer conductor. 
Cavity is tuned by noncontacting Z choke type plunger that is chrome finished to 
minimize wear of silver-plated cavity walls 
® Control grid is adjusted for desired cathode current, which will require a 
positive direct voltage between about 10 and 25 


393-inceh 


25 volts: control grid current is 


Note: For pulsed operation pulse repetition rate is 10 to 1.000 pps with pulse 
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Curves showing performance of QK-205 
tube in the middle region of its operating 
range 
efficiency have been obtained by 


careful study of the electron 
havior in the interaction gap and 
the drift space. 


be- 


Power loss due to 
the presence of the glass envelope 
in the cavity has been minimized 
by controlling the shape of the 
glass in the portion of the tube 
entering the resonant cavity. 

Mechanically the tube has 
made sufficiently 


been 
sturdy so that, for 
example, the grid rings that con- 
tact the coaxial cavity be ma- 
chined after the tube is assembled. 
This) machining 
tricity of the rings 


can 
assures concen- 
The protrud- 
ing repeller contact, which often is 
responsible for breakaye of conven- 
tional tubes, has been replaced by 
a female jack. The miniature size 
of the tube makes it readily adapt- 
able to compact equipment. 

This new tube is intended for use 
as a wide-band oscillator in con- 
junction with tunable coaxial cavi- 
ties. The choice of cavity dimen- 
sions is determined by the 
possibility of exciting the TE,,, or 
circumferential mode; a noncon- 
tacting plunger is recommended. 
The diagram shows a suitable cav- 
ity for the 4,290 to 8,340-me range 
that operates without mode inter- 
ference. 


Brightness and Contrast 

in Television 

THE EFFECTS OF different degrees of 
brightness and eontrast on_ tele- 
vision pictures were described by 
Peter C. Goldmark of CBS at the 
AIEE Winter General Meeting in 


(continued on p 161) 
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VARGLAS TUBING 


impregnated with @ PERMAFIL 



























This new tubing with a new synthetic coating of General 
Electric Permafil on Fiberglas braid is... 


So FLEXIBLE that it can be twisted, bent, wrapped, tied in knots... 
without cracking or peeling. 


So TOUGH that severe use will not destroy its dielectric property — 
7000 volts. 


So HEAT-RESISTANT that it will withstand high temperatures and 
can be after-treated in baking and varnishing operations. 


Made in standard colors, in a wide range of sizes. It is 
available in coils—so that you can cut the exact lengths 
you need, without waste. 


And... this is a premium tubing at a reasonable price. 
Send coupon for free sample and full information. 


VARFLEX Corporation, 308 Jay St., Rome, N. Y. 


Please send me full information as well as a free sample of your new 
Varglas Tubing impregnated with G. E. Permafil. !am particularly interested 
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NEW PRODUCTS 


Edited by A. A. McKENZIE 


Radiation Survey Meter 

PRECISION RADIATION INSTRUMENTS, 
INC., 1101 N. Paulina St., Chicago 
22, Ill. Model 102 allows 
ment ol low-energy 


measure- 
beta particles 
and a‘pha particles as well as gam- 
X-radiations. 


tube 


ma and The new 


counter mica 


nas aie thin 
window 1.5 mg per sq cm, allowing 
Carbon 14 and 


detection of 


othe) 


The tube 


radioactive tracers 





self-quenching with a Geige 
hold at 825 volts plus or minus 25 
has a 200-volt plateau 


volts, and 


The tube itself is mounted within a 


specially designed probe that e1 

ables differentiation between alpha. 

beta, and gamma radiations. Utili 
g 

ing a plug-in circuit for easy serv- 

icing, the instrument has a battery 

life in excess of 400 hours. Price 


is $289.50 delivered complete. 


Microwave Power Meter 
HEWLETT-PACKARD CoO., 
Mill Road, Palo Alto, Calif. Type 
430A microwave power meter di- 


395 Page 


rectly indicates on a large meter 


the power developed in a stat 


barreter. The instrument is self- 
balancing and can be used over any 
frequency depending upon the asso- 
ciated barreter and mount The 
unit comprises an a-c bridge. one 
arm of which is a barreter The 
bridge is in balance with zero r-f 


power in the barr As r-f power 


132 





is applied to the harreter, an equiv- 


alent a-c audio power Is automatic- 


ally removed. Thus the bridge re- 


mains in balance. A vacuum-tube 
voltmeter reads the change in audio 
power level. It is this meter, cali- 
milliwatts that gives a 


direct indication of 


brated in 
the r-f power in 


the barreter. The new meter cov- 


ers a power range trom 0.02 to 10 


mi'liwatts. Ranges are related in 


5-db steps and continuous readings 


ave available from minus 20 dbm 
to plus 10 dbm. The power range 
can be extended by use of attenua- 
tors or directional couplers.  Ac- 


curacy of the meter is within plus 
or minus 5 percent of full-scale 


readings. 


Carbon Resistors 


WELWYN ELECTRONIC COMPONENTS 
INC., 234 East 46th St., New York 
17, N. Y. High stability resistors 
are now offered in a range from 100 
to 50,000 ohms in 1-percent toler- 
ance, and in wider ranges in a 5- 
tolerance of 


percent resistance 


values. Available in }, 4, 1, and 2- 
watt sizes, these resistors are 
stocked in decade and RMA pre- 


In manufacture, the 


ferred values. 








resistor element is a homogenous 
tilm of pure carbon deposited on a 
porcelain tube. After aging, fitted 
brass end caps are applied, into 
which the terminal leads are staked 
and The completed re- 
sistor is brought to the required 
spiralling in 


soldered. 
resistance value by 
automatic machinery. 


F-M Antenna 


ANDREW CorP., 363 East 75th St., 
Chicago 19, Ill. The Multi-V is a 
new two-bay f-m broadcast antenna 
with a power gain of 1.6 and a 
power-handling capacity of 10 kw 
It can be either top or side mounted. 
ly ectrically, the antenna consists of 


two radiating elements 
one wavelength. 


spaced at 
Each element is 
esentially an unbalanced folded di- 
pole formed in the shape of a vee. 
The configuration results in an 
omnidirectional horizontal pattern. 
The elements are fed in phase by a 
single transmission line through a 
full-wave phasing length and are 
matched to the feed line by means 
of a quarter-wave matching section. 
Voltage standing-wave ratio varies 
from a maximum of 1.4 at 88 me to 
than 1.2 from 93 to 108 me. 
Bulletin 86 gives complete details. 


less 


Microwave Dielectrometer 


CENTRAL RESEARCH T.ABORATORIES, 
Inc., Red Wing, Minn. 
able for measuring the dielectric 
constant and loss of a wide variety 


Now avail- 


of materials at nominal frequencies 
of 1,000, 3,000, and 9,000 mega- 
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Thanks to 
RAYTHEON 


Filamentary, Low Battery Drain 


SUBMINIATURE TUBES 


This Scott Sound Level Meter made by Hermon 
Hosmer Scott, Inc., Cambridge, Mass., employs four 
Raytheon Type CK512AX and one Type CK526AX 
Tubes with a normal filament current of 0.06 amps. 
Battery life is approximately 50 hours with intermit- 
tent use. Yet the complete assembly is only 115,” 
long and 213" in diameter—only slightly larger than 
a flashlight! 

Handy size...increased product serviceability and 
salability ...are only some of the advantages of 
Raytheon Subminiatures with their flat shape and 
extremely low filament drain that permits the use of 
tiny batteries. 

All Raytheon Subminiatures can either be soldered 
in or plugged into readily available sockets. 


Raytheon Subminiatures 
are reliable — the result of nine years 
of continuous production and application experience. 
Raytheon’s are readily available from nearby stock 
— over half a million on tap at all times. They are 
standard throughout the world — more are in use 
than all other makes combined! Over three hundred 
Raytheon Special Purpose Tube Distributors are 
ready to serve you quickly and intelligently. 


Let us send you detailed information on 
RAYTHEON Special Purpose and Subminiature Tubes 


RAYTHEON MANUFACTURING COMPANY 
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veles is the microwave dielectrom- 
illustrated. 
comprises a slotted waveguide, pr 


eter The instrument 


traveling modulated 
klystron 
amplifier, and associated power sup- 
ply. The sample to be measured is 
inserted ahead of a short-circuiting 
plug and the effect of this arran: 


cision probe, 


oscillators, probe outp 





ment on the standing-wave pat 
in the guide provides data for cal 
culating the dielectric constant and 
loss of the material. At 1,000 and 
3,000 megacycles the waveguide is 
used as a coaxial line operating in 
the “EM 9.000 rm 
either as a circular pipe operatir 

in the TE,, mode or as a coaxial line 
operating in the TE The 


range of measurements of dielectric 


mode, and at 


mode. 


constant extends from 1 to 100: 
dissipation factor can be deter- 
mined between 0.0001 and 1.0. Ac- 


curacy in the order of 2 percent is 
possible for most materials 


Standard Signal Generator 


MARCONI 
Albans, 


signal yenerator tvpe TF 


INSTRUMENTS 


Herts., England 


LT., St 
Standard 
867 has a 
frequency coverage from 16 


30 me and the calibration is di 


played on an expanded scale givir 
a discrimination of one part in ten 
thousand of the total scale length. 


Output iscontinuously variable from 





A crystal 
oscillator is provided for frequency 


0.4 microvolt to 4 volts. 


Amplitude modulation 
up to 100 percent at 400 cycles or 
1,000 cycles internally is possible, 


calibration, 


or any frequency from 50 cycles to 
10 ke 
Meters show output level and modu- 
lation depth. 


can be applied externally. 


College Broadcaster 
GATES RapbIo Co., Quincy, I]. Type 
BF-E-10 


has been designed for f-m_ broad- 


transmitter illustrated 


casting in the noncommercial edu- 


cational band. Power 


nominally 10 watts. 


output is 
Direct crystal 
control gives a frequency stability 


of plus or minus 500 cycles. The 





modu 


Fre- 


modulator has a 
100° ke. 


quency response is within 1.5 db of 


phase 


lation capability of 


the standard 


75-microsecond pre- 
emphasis curve. Distortion is less 
than 1.5 percent from 50 to 100 


cycles and less than 1 percent above 
100 evcles. 
165 


$1.750 


Power input is about 
sells for 


one set of 


Watts. 


Transmitter 
complete with 


es, one crystal and oven 


Pol: 





ized Relay 


INSTRUMENTS, INC., 70 Cey- 
Mass. Type 7JOZ 


miniature polarized high-speed tele- 


SIGMA 
lon St., Boston, 


nas 


graph keying relay 


spdt con- 
tacts. It is hermetically sealed 
and fits an octal tube socket. De- 
signed for operation at 50 to 150 


words per minute, it is serviceable 
ip to 250 wpm. Transfer time, de 


pendent upon the driving circuit, is 


generally less than 1 millisecond 
Windings available include a 
matched pair with resistance 


for differ- 


ential, polar, or polarential service 


around 150 ohms each 











as well as other combinations up to 
14,000 ohms in a single winding 
The 
operates satisfactorily on 5-ma re- 


standard twin-150-ohm model 


versals in one winding, and just 


trips at approximately 1 ma, 


Magnetic Tape Splicer 

IELKEN MFG. Co., Hollywood, Calif. 
An automatic for cutting 
and patching magnetic tape can be 
to edit 


ten 


splicer 


used material in 


program 


about seconds. In operating 


the splicer, the magnetized tape is 
placed in a groove and any selected 
spot is cut to an accuracy of a few 
using a 


thousandths of an inch, 





spring-loaded blade controlled by a 
The 
proper 


thumb-pressure trigger knob. 
final the 
amount of cellulose tape to join the 
butted the 
excess binder 


issues 


operation 


ends and at same time 


trims the 


Record Camera Accessories 


FAIRCHILD CAMERA AND INSTRU- 
MENT Corp., 88-06 Van Wyck 
Boulevard, Jamaica 1,N. Y. A new 
iniversal mount for the Oscillo- 


Record camera eliminates the need 
for extra standard mounts for dif 
ferent types of oscilloscopes and is 
when a 


especially recommended 


1.000-foot external magazine is to 


he used. A new adapter for mount 
ine a standard 35-mm 1.000-foot o1 
100-foot magazine on the camera 

Continued on page 179 
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3 WAYS 
PHOTOGRAPHY 
STOPS TIME 


1. HIGH SPEED STILLS—taken in as little 
as a millionth of a second—give you 
sharpest possible detail of a flash of fast 
action. They can be timed to catch the 
important instant of continuous motion. 
In the illustration, taken at 1/100,000 
second, spray from a lacquer gun has 
been “‘stopped” to study dispersion of 
material. 


2. HIGH SPEED MOVIES—slow down ac- 
tion far too fast to see otherwise—expand 
1 second of operation into 4 minutes of 
viewing time. They allow the study of 
fast moving parts in operation—show 
why they stand up or fail. The illustration 
shows three frames of a high speed film 
made to study the action of a tire meet- 
ing an obstacle at high speed. 


3. RECORDING OSCILLOGRAPH 
TRACES. When fast actions can be trans- 
lated into electrical impulses, they can 
be traced on the oscillograph and photo- 
graphed. In the illustration, the upper 
trace represents the pressure of detona- 
tion in the cylinder of a knocking gasoline 
engine—the vibrations in the lower trace 
have a period of about 1/100,000 second. 


close-ups, like these from the automotive industry, are helping 
unravel problems for all kinds of industries and businesses. They are 


FUNCTIONAL pointing the way to better products at less cost—to more efficient 


production methods—to greater ability to lead competition. 


PHOTOGRAPHY You can use such photographic technics in your business, either 







































with facilities of your own or through one of the many fine 
... is advancing commercial laboratories. In either case, Kodak will be , , 


: . : lad to help with information or suggestions. 
industrial technics 6 I ge 


Eastman Kodak Company, Rochester 4, N. Y. 







‘‘Kodak"’ is a trade-mark Ps Kodalk 












“dag” The NEW “‘dag”’ CRT Interior Wall Coating, a colloidal graphite 


dispersion, is widely used to improve the performance of television 
viewing tubes. 


€ 
Col lo j co ad | Specifically developed by Acheson Colloids engineers for CRT interior 


surface coating, this dispersion provides a colloidal graphite film which 
serves as a final high voltage anode, and improves screen contrast by 


Graphite recent 


“dag”? CRT Wall Coating sticks fast to all types of glass. A simple 
adjustable applicator gives a uniform coating from tube face to tube 
t n neck while the envelope is turned in a lathe. 


Electrical and electronic manufacturers use ““dag”’ colloidal graphite 


Television because it is opaque, electrically conductive, chemically inactive, diamag- 


netic, resistant to electron bombardment, low in photoelectric sensitivity and 


a gas adsorbent. Can this unique combination of properties be helpful to 
you? Mail coupon TODAY for more information. 





mw ne ee ee em ee ee ee em em ee ee eee 
| i ACHESON 
i ACHESON COLLOIDS CORPORATION 1 

1 PORT HURON, MICHIGAN l COLLOIDS 
, Send me more information on “dag” colloidal graphite in ! 

electronics ! CORPORATION 
1 Send an Acheson Colloids engineer at my convenience : Port Huren 
! I ' 
! tame Michigan 
. Company Name : 

Address : 

I I 

1 City Zone State | da 
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NEWS OF THE INDUSTRY 


Edited by WILLIAM P. O'BRIEN 


RMA-IRE Spring Meeting 


RADIO ENGINEERS of the RMA and 
IRE will hold their fourth annual 
spring meeting April 25, 26 and 27 
at the Benjamin Franklin Hotel, 
Philadelphia. Mornings during the 
three-day conference will be devoted 
to technical sessions; afternoons 
will be occupied by committee meet- 
ings and inspection trips. 
Technical program is as follows: 
Monday, April 25 
00 A. M. Chairman—A. N. Curtiss 
A Three Kilowatt Medium Frequency 
Transmitter Utilizing lron Core Inter- 
Stage and Output Circuits, by L. F 
and L. W 


tric Corp 
The Use of the ¢ 


Gregory of Westinghouse El 


pe hat Resonator in the 
Field, by Henry 


cations 


att F-M Broad- 
this of West- 





Tuesday, April 26 


9:30 A. M. 








Television Recording Te t R 
V. Little, Jr. of RCA 

The Utiliscope, Pioneer of Ind 
Television Syst s, by M. Caw d 
J. A. Good of Farnsworth Television & 
Radio Corp. 

A New Television Visual Modulat by 
A. J. W. Rhodehamel of GE 

The Reality of Invisible Force by |} 


Deise 








Finley Carter of Sylvania Electric Prod- 
ucts Inc. 
Wednesday, April 27 
9 A. M. Chairman Oo. W. Pike 
High: kitticiency Cooler for Forced-Air- 
led Power Tubes, by M. LB. Lemeshka 
aan A. G. Nekut of RCA. 

Audio Power Amplifier with -ositive 
and Negative Feedback, by John ut Miller, 
Jr ndix Radio. 

- ngi itudinal Interference in Audio Cir- 





cuits, by H. W. Augustadt of Bell Labs 
Commercial PTM Te lephone Microwave 

Link, by N. J. Gottfried of Federal Tel 
ymmunication Labs and Ww. J. Logan of 

Maritime Telephone & Telegr = " Co 


Terminology for Acoustics 


A PROPOSED 
Acoustica] 


Standard 
was re- 


American 
Terminology 
cently published for a 
and study. 


trial 
Those interested are in- 
vited to make use of the proposed 
dictionary during the next year and 


year’s 


o comment upon their experiences 
with it. The new trial edition was 
prepared by a sectional committee 
sponsored by the ASA with cooper- 
ation of the IRE. 

New material in the proposed re- 


vision of the 1942 edition defines 


terms used in work on ultrasonics, 
recording and reproducing, under- 
water sound, general acoustical in- 
struments, and shock and vibration. 
Sections appearing in the earlier 
edition also contain new material. 
The proposed standard can be 
obtained at one dollar per copy 
from the Subcommittee on Acous- 


tical Terminology, Z24A, of the 
ASA, Inc., 70 E. 45th St., New York 
Vi, Re 3 

Tube Committee 
Reorganization 

THE AMERICAN STANDARDS ASSO- 
CIATION Sectional Committee on 
Electron Tubes C-60, formerly 


sponsored by the Electrical Stand- 
ards Committee, is now sponsored 
by the Joint Electron Tube Engi- 
neering Council. While originally 
the unit was concerned only with 
industrial electron tubes, it has 
been reorganized and its scope is 
being broadened to include defini- 
tions, methods of 
rating and testing, dimensions and 
interchangeability of electron tubes 


classifications, 


for all applications. 

This 
representatives of 
Association of Electrical Engi- 
neers, the American Association of 
Railroads, Electric Light 


committee includes 
the American 


new 


and 





LINE-OF-SIGHT 





Largest concentration of television transmitters is at Mt. Wilson. Calif. 

from Los Angeles and 5,700 feet high at the tower locations. Maximum line-of-sight range 

is provided for six transmitters, a seventh expected to be ready soon. and two relay 

towers. Pictured above are, right to left! KTTV: KLAC: KNBH: KTLA; KECA: a Pacific 

Tel. & Tel. Co. relay tower; KFI, with KFMF (f-m only) in front of it: and a Pacific Tel. & 
Tel. relay tower. At left (base of small knoll) KTSL is building a transmitter 
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TV 


. twenty-five miles 


TRANSMISSION FROM MOUNTAIN-TOPS 


Giant parabolic reflector above KTSL, atop 

1,600-ft Mt. Lee, Calif. Television shows 

originating in Hollywood studios, whose 

lights are seen in the background, are 

beamed directly to the 16-ft saucer, which 
has a focal length of four feet 
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Communications 
Shoreham Hotel 
installations, 


Association, 
and Naval 
Washington, 


D.C. 

APRIL 4-8: SMPE 65th Semi- 
annual Convention, Hotel 
Statler, New York. 


APRIL 6-12: 27th Annual Con- 
vention of the National Asso- 
ciation of Broadcasters, Ste- 
vens Hotel, Chicago, Il. 


APRIL 11-12: AIEE Conference 
on the Industrial Application 


of Electron Tubes, Statler 
Hotel, Buffalo, N. Y. 
APRIL 11-15: Sixth Western 


Metal Congress and Exposi- 
tion, Shrine Auditorium, 
Angeles, Calif. 


Los 


APRIL 18-20: Eleventh annual 
Midwest Power Conference, 
Sherman Hotel, Chicago, Il. 


APRIL 25-27: Fourth Annual 
Spring Meeting of the RMA 
and IRE, Benjamin Franklin 
Hotel, Philadelphia, Pa. 


May 2-4: URSI-IRE Joint 
Meeting, National Bureau of 
Standards, Washington, D. C. 





MEETINGS 
MakcH 28-29: Third Annual May 12-13: Fourth Annual 
Meeting, Armed Forces Spring Meeting of the In- 


strument Society of America, 
Royal York Hotel, Toronto, 
Canada. 


May 16-20: Radio Parts Indus- 


try Trade Show and RMA 
Silver Anniversary Conven- 
tion, Hotel Stevens, Chicago, 
Ill. 

JUNE 20-24: AIEE Summer 


General Meeting, New Ocean 
House, Swampscott, Mass. 


AuG. 29-SEPT. 1: National Con- 
ference of Associated Police 
Communication Officers, Hotel 
New Yorker, New York City. 


Fifth 
Electronic 
by the 


Annual 
Exhibit 
WCEMA, 


AuG. 30-SEPT. 1: 
Pacific 
sponsored 
and the 1949 IRE western 
regional convention, Civic 
Center, San Francisco, Calif. 


SepT. 12-16: Instrument So- 
ciety of America National 
Conference and Exhibit, Mu- 
nicipal Auditorium, St. Louis, 
Mo. 


SEPT. 26-28: National Elec- 
tronics Conference, Edge- 
water Beach Hotel, Chicago, 
Ill. 








the Institute of 
Radio Engineers; the Joint Elec- 
tron Tube Engineering Council; 
the National Bureau of Standards, 
the National Electrical Manufac- 
turers Association; the Radio 
Manufacturers Association; Tele- 
phone Group; the Army-Navy Elec- 
tronic Engineering Agency, and 
liaison from the Canadian Stand- 
ards Association. Chairman is 
O. W. Pike of GE’s Electronics 
Department. 


Power Group; 


Precision Resistors 


CHARACTERISTICS and measurements 
of precision resistance apparatus 
are covered in a new 32-page book- 
let entitled “Precision Resistors and 
Their Measurement”, NBS Circu- 
lar 470. Contained herein are chap- 
ters on resistance materials and 
construction methods, methods of 
comparison of resistors, special ap- 
paratus for 
ments, calibration of 


precision measure- 


precision 
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bridges and resistivity of solid con- 
ductors. 

The publication is obtainable 
from the Superintendent of Docu- 
ments, U. S. Government Printing 
Office, Washington 25, D. C., at 20 
cents per copy. 


Storms Forecast Here by 
Radiophoto from Sweden 


EVEN when the sun is obscured in 
New York, uninterrupted daily 
forecasts of sunspot activity are 
now being made by RCA Communi- 
cations, Inc. via solar photographs 
taken in Sweden and transmitted to 
this country by radiophoto. Calcu- 
lation of the effect of sunspot activ- 
itv on shortwave transmission pro- 
vides advance warning of magnetic 
storms and permits rerouting of 
telegraph traffic to circuits outside 
affected areas. 

Until recently forecasts of radio 
conditions have depended upon suc- 
cess in observing the sun through a 


refracting telescope installed atop 
the RCA Central Radio Office at 66 
Broad St., New York. Need for a 
supplementary source of data dur- 
ing periods led to the 
present cooperative arrangement 
with the Royal Board of Swedish 
Telegraphs in Stockholm Observa- 


cloudy 


tory in Saltsjobegen, Sweden. 


Thermocouple Wire Code 


A FOUR-PAGE pamphlet dealing with 
thermocouple and ex- 
tension wire has been released by 


the Instrument Society of America 


coding of 


as part of its program for achiev- 
ing greater uniformity in the field 
of instrumentation. Designated as 
Tentative Recommended Practice 
RP1.1, the pamphlet includes tables 
recommended for 
thermocouple com- 


giving symbols 
the following 
binations and extension wire: 
Iron-Constantan (types J and 
Y); chromel-alumen; platinum, ten 
percent rhodium-platinum; _ plat- 
inum, 13. percent rhodium-plat- 
inum; and copper-Constantan. 
The four-page standard, free to 
members and $1 for non-members, 


continued on p 215) 





NEW BRITISH RADAR 
NAVIGATIONAL AID 





A view of the 325-ft steel lattice transmit- 
ting tower at the master station of the 
Lane Identification system, Puckeridge, 
Herts., England. Transmissions go out auto- 
matically at one-minute intervals 24 hours 
a day, seven days a week, so ocean-going 
ships approaching Britain can fix their posi- 
tion and set their receivers for the subse- 
quent voyage up channel 
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N OW. oo@ a line of 24 microwave 


gas switching tubes TR, ANTI-TR, PRE-TR types! 





F you need gas switching tubes —for radar or other 
] microwave applications —this extensive Sylvania line 
will meet all your requirements. 

The Sylvania line is the outgrowth of Sylvania’s wartime 
experience as the world’s largest producer of gas switching 
tubes—and of an intensive program of continuing 
research since the war. 

The Sylvania line comprises 24 tubes: 1] TR’s. 

1 Anti-TR’s and 2 Pre-TR’s. Many of the 


newly introduced types offer the 





ee 


Sylvania Electric Products Inc. 
Electronics Division, Dept. E-2904 
500 Fifth Avenue, New York 18, N. Y. 


Gentlemen: 


advantages of longer life, shorter recovery 
time and suitability for broad band 


applications. 


Please send me your new bulletin on TR, Anti-TR and Pre- 
TR tubes. I am also interested in receiving literature covering 
applications of your other products in the fields of: 





} Communications. Television and Industrial Electronics 


() Radioactivity () Radar and Microwaves 
Name 
Positi 
osition 
Company 
Street Address 


| Bectrnis Disision. 500 Fifth beanend City Zone # 
“New York 18, N.Y. 


5 \ajinaidnneencaucie TUBES: CATHODE RAY TUBES: PHOTOLAMPS: FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS 
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Do you recognize these HOLTITE fastenings? 
Guess what industry uses each of them. 
Check yourself by the list below. 


CONTINENTAL makes them all and thousands more 


Of all the 400,000 varieties of fastenings that literally hold our indus- 
tries together, Continental makes a large proportion marketed under 
the famous HOLTITE trade name. . 


nuts, and bolts for every use in every 


L . 


Most of them are standard — screws, 
industry. Others like the well-known 
HOLTITE-Sems and HOLTITE-Phillips screws are patented specialties and the 
famous HOLTITE-Thredlock, Locktite and Tap screws were first designed and 


produced by Continental. Sometimes a fastening engineered by “ ‘A HOLTITE 
for one industry finds an unexpected use in another. Often a \» HOLTITE- 
Engineered fastening will replace several parts that a manufacturer fs using. Why 


He 
will focus on your requirements all the broad industrial-fastening experience and 


not discuss your fastening requirements with a Continental Sales-Engineer. 


ingenuity of Continental. = 


HOLTITE products, lowering their cost and broadening service. 
ENGINEERED FASTENINGS FOR PRODUCT ENGINEERS 


A. A typical flat head HOLTITE steel woodscrew. Con- 
tinental makes a complete range of sizes with either slotted or 
Phillips heads. 


Remember Continental is constantly improving 


Special Phillips “‘HOLTITE-Thredlock” door hinge screw 
eliminates lock washers and other locking devices giving im- 
proved performance when subjected to vibration. 


Dial adjusting screw specially designed for bathroom 
scales. Screw inserted in frame is swaged against square 
shoulder under head. Completed part engages scale leveling 
mechanism to allow screw driver adjustment. 


©. Beater drive shaft for a home electric mixer. Continental 
This Trademark engineered this unusual part and produced it economically by 


HOLTITE cold heading process. Head end is welded to the beater unit. 
A. 15 Knurled section provides grip for motor chuck. 
T.M. REG. U.S. PAT. OFF 


sean sant hy —~ CONTINENTAL 
vi SCREW COMPANY— 


1904 NEW BEDFORD, MASS., U.S.A. 1949 
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TUBES AT WORK 


(continued from p 126) 


made mechanically, and proper cir- 
cuits are selected by the equipment 
in accordance with the dialed codes. 


Crossbar Switch 


Nucleus of the No. 4 system is 
the crossbar switch, an electrically 
operated switch that connects any 
one of ten circuits to any one of 
ten other circuits. In addition it 
can establish as many as ten virtu- 


ally simultaneous connections in 
any order and independently of 
each other. Larger crossbar 


switches can handle twice as many 
connections. 

Link frames are used to inter- 
connect these crossbar switches and 
form one large system. The link 
frames can be interconnected to 
form a larger system or train, 
which is composed of a number of 
link frames. Larger No. 4 systems 
generally employ two trains, one 
for through and outward traffic and 
the other for inward traffic. 

Common Equipment 

The crossbar switch cannot inter- 
pret the codes dialed by the oper- 
ator or select the proper circuits to 
complete the call. Instead, 
control has 


common 
equipment been de- 
signed to receive and interpret the 
digits dialed by 
then actuate the 
switches. 

Brains of the No. 4 system is 
equipment called a marker, which 
interprets the dialed numbers. A 
marker automatically the 
routing of calls and then tells a 
mechanism, a sender, how to for- 
ward the signals that will reach the 
called telephone over the appropri- 
ate circuits. 

Once a particular connection has 
been established, the common con- 
trol equipment is released and be- 
comes available for handling other 
calls. 

The development of the No. 4 
switching system meant a much 
wider scope for multifrequency key 
pulsing. Equipment was designed 
which could send and receive this 
type of signal at the rate of seven 
digits per second. 

Until recently, the signals that 
govern the lamps on toll switch- 
boards to indicate the progress of 
calls required 


the operator and 


proper crossbar 


selects 


separate signalling 
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ut your Costs 4 ways... 


with General Electric’s 


"inch=Cube’’ Selenium Rectifiers 


Cut Initial Costs—Selenium rectifiers cost less than the sockets 
and tubes they eliminate. 

Cut Installation Costs—Only one part to handle—only two con- 
nections to make—and this miniature power plant is installed 
—ready to operate 

Cut Chassis Costs—Use a smaller chassis. Selenium rectifiers 
can be mounted where a rectifier tube and socket won't fit. 
Cut Inspection Costs—With no multiple-pin socket, no filament 
circuit, the inspector has only two simple soldered jointsto check. 


Application Data 


Normal | Max. |, “2: ——) | 

modes |elget Wiseneceee | mia | ams Mpers® | Temp! Come | cend| Conene 
Volts | Vous) Vaiss (Ma) | (Ma) | (Ma) 

50 1000 250 100 

6RSSGH! | YP ee ee) ee ee ee ae 
50 800 200\ 80 

6RS5GH2 ] 1 11/16 117 120 380 60 650 163 65 








High-voltage selenium rectifiers can be used in 
place of rectifier tubes in many radio and 
electronic circuits. 

Model 6RS5GH1 is recommended for general use 
while the smaller model, 6RSSGH2, should be 
used when space is extremely limited. 

Each rectifier is composed of 5 one-inch-square 
selenuim rectifier cells specially assembled to 
give constant and uniform spring contact 
pressure on the cells regardless of temperature 
variations. Each unit is coated with a moisture- 
resistant varnish to provide protection against 
humidity and condensation. These units have 
ample current capacity to safely withstand the 
inverse peak voltage obtained when rectifying 
110-125 volts, rms, while feeding a capacitor 
as required in many radio circuits. Ambient 
temperatures of 50C to 60C are readily with- 
stood. Tests have preved that these rectifiers 
will outlast the conventional type of rectifier 
tubes. The forward voltage drop through the 
rectifier is extremely low—approximately five 
volts at rated capacity. 

For complete details contact your local G-E 
representative, or write for a new free bulletin 
on Selenium Rectifiers. 


APPARATUS DEPARTMENT, GENERAL ELECTRIC 
COMPANY, SCHENECTADY 5, N. Y. 


GENERAL @@ ELECTRIC 
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| TUBES AT WORK continucd 
channels similar to telegraph sig- 
nals. Now, these signals can be 
transmitted over the same channel 


used for conversation 
DECADE RESISTANCE BOXES 


Load Mateh Test 
By HEINZ E. KALLMANN 
New York, N 


— - Peele aamae 
ed Pate eae See 


oe 


=| ly IS SOMETIMES DESIRABLE to 
1 TO 7 DIAL TYPES FOR check the impedance matching 
LABORATORY STANDARDS - : of a load when there is no proper 
A-C and D-C Bridges ‘ , test equipment on hand. If the load 

Ratio Arms : : 

Voltage Dividers . er . . indicator of current, such as a 

... and other uses : : 4 meter or a receiver (without ave), 

then the following simple test maw 


under test happens to be itself an 


be made. All the extra pieces of 
equipment needed are three resis- 
tors, each equal to the desired 
matching impedance. The indicator- 


Widest assortment 


oad should be sensitive enough to 


on the market ef vive ample indication when fed 
, from its source, at about one half 

Available from stock , of the regular load current. 
The test consists of making up 
from 0.01 ohm to < og a bridge circuit, which is some- 
What unconventional in that it uses 
11,111,110 ohms “ eon tinned ileae* 
he unknown impedance as an indi- 
cator in one of its arms, and that 


there is a switch in the null-arm 





vhere the meter would usually be. 


\s shown in Fig. 1, the impedances 








in three arms of the bridge are 

Shattcross Decade Resistance Boxes are sturdily made made equal to R, the proper match- 

to high quality standards and with accuracy adjustment of ing impedance of the load under 

resistors as follows: 0.1 ohm...19%; 1. ohm...0.25% and test. But the load may have an im- 

all others 0.1%. pedance R R +p, where the 

amount of the matching error, p, is 

OVER FORTY TYPES AVAILABLE... positive if R, is too high, and nega- 

Following are a few of the most popular types tive if R, is too low. The generator, 

normally in stock. with source impedance R,, need not 

be matched and the degree of its 

Type Dials teps Total Resistance Dimensions Weight: mismat ch, R ’ need not be 

Ohms hms Inches Lbs. known. 

82 110 x 6x5 5 If p is zero, the load is matched 

gia] 4 nt On Bn 7 and the bridge is in balance. Then 

825 4 a ) ated y one half of the generator current 

“ge : ine : hee : flows through each bridge arm and 

829 rs 1) x76 4 no current will flow through the 
332 eee off Se 

833 y i K7KE 4 switch S if it is closed. Therefore, 





























SPECIALS...to your specifications 


As a leading maker of close 
tolerance resistors and preci- 
sion instruments, Shallcross is 
well fired to design and pro- 
duce special resistance boxes 


for practically any application. 











SHALLCROSS MFG. COMPANY 
Department E-49, Collingdale, Penna. FIG. 1--Simple test setup for determining 
ENGINEERING .«. DESIGNING «© MANUFACTURING match between voltage source and load 





142 April, 1949 — ELECTRONICS 




















What makes BENDIX* dynamotors 
SO MUCH BETTER? 
For the answers look inside! 


END BRACKETS COMMUTATORS 
Die-cast aluminum for Finest grade, hard-drawn, 
strength and light weight. mica insulated copper, pre- 










cision machined and undercut 
for good commutation, long 
brush and commutator life, 
ond low ripple. 


SHAFT 
Precision machined for 
accurate bearing fir. 


ARMATURE 


Hand-wound by skilled 
armature winders with 
primary winding in bot- 
tom of slot to insure 
gvaranteed ripple valve 
of less than 1 per cent. 
Balanced to .0002 ounce 
inches. 


BEARINGS 


New Departure, SKF, or 
Fafnir ball bearings, lubri- 
cated with government 
epproved lubricants. 





— 
wf 
FIELD COILS 
Pre-formed, impregneted, 
and baked for long life. 
ARMATURE 
BRUSHES 
Specially selected for each LAMINATIONS 


type of dynamotor to insure 
greates? brush life and good 
commutation. 


Special electric-grade 
steel, random stacked to 
obtain maximum mag- 
netic characteristics. Siots 
are skewed to smooth 


abrupt flux changes. 
POLE SHOES 
Special electric-grade steel 
with tips to smooth . \ — 
car aaa ae hae RED BANK DIVISION 
assemblies ore easily re- BEN AVIATION COk 
movable. - - 


*TRADEMARK 


It Pays to buy Quality... 
and 20 finer Quality Dynamotor 4 TEMPERATURE RISE—40° C. 


STARTING TIME—.3 seconds (or less if specified). 


is avdilable than a ? VIBRATION RESISTANCE—Will withstand .03 inches (.06 total excur- 


sion) between 10 and 60 ¢.p.s., without special mounts. 


BENDIX D) - 14 MO TOR earner RANGE—Will operate through ambient range of —55°C 


‘t 
Fe ALTITUDE—Will operate normally to 20,000 feet and higher if special 
Mp altitude brushes ore specified 

Dynamotors © Inverters © Convertors © D.C. Motors © Carbon Pile Voltage Regulators =~ CAA _APPROVAL—All Bendix dynemoters cre capable of mesting 


Civil Aeronautics Authority type Certification tests and are in use 
by mojor, scheduled airlines and government services. 


4 f A) INSPECTION AND TEST—Ai/ Bendix Dynamotors are carefully inspected 
ey aes } in every step of production. Every unit receives a six to twelve hour 


tun-in, depending on type, to insure proper brush seating. 


ns 


DAR SE 
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ELECTRIC, 
30 ROCKEFELLER PLAZA 


ENCLOSED CASE, compound filled, for 
high moisture resistance Standard 
cases up to 500 VA Wide range of 
standard audio transformer units 


HERMETICALLY SEALED and 
compound filled cases. Glass or 
ceramic sealed terminals. De 
signed to meet JAN salt water 
immersion tests 







FERRANTI 


New York 20, N.Y. 


INC 
Ps e 


PRECISION 


FOR TODAY’S 
MORE EXACTING 
REQUIREMENTS 


POWER--AUDIO 
CHOKES - - FILTERS 


For Television and all other appli- 
cations where specifications are pre- 
cise and thé emphasis is on qual- 
ity and performance, famous 
FERRANTI transformers offer 


superior value. 


Into each unit goes long years of 
specialized experience, plus up-to- 
the-minute knowledge of today’s 
improved practices and latest ma- 
terials. Our large and varied stock 
of patterns, tools, and dies often 
permits us to supply “custom” 


requirements from standard parts. 


effecting worthwhile savings. We in- 


vite your inquiries. 


OPEN FRAME TYPE for mass 
production, minimum cost and 
weight for enclosed equipment 


ransformers 


TUBES AT WORK (continued) 














FIG. 2--Curves showing usefulness of 
match-test bridge circuit 





t 


turning this argument around, if 
opening and closing the switch S 
does not cause any change in the 
currents through the bridge arms 
through 2.), then the bridge must 
be in balance and R k. 

If, however, Rk is not properly 
matched, then ciosing of switch S 
Will permit flow of current through 
the null arm and the currents flow- 
ing through the other bridge arms 
will be altered accordingly. 

To determine the error p it is 
enough to observe the change of 
the current through the load imped- 
ance R,, from the value 7, when the 
switch S is open to i,’ when S is 
closed. The ratio of these two cur- 
rent values can be computed from 
the parameters of Fig. 1 and is 
found to be: 


i 1 
1 — 
ty aR 2a +3 
p a+l 


This ratio is equal to unity for 
D O; no change in current. 

In general, the ratio depends 
somewhat on the mismatch of the 
source impedance R,; its values 
are plotted in Fig. 2 for R, ranging 
from 0.5R to 2R; the three curves 
shown are computed for different 
source impedances, one curve as- 
suming that the source is matched, 
+—1, one curve for negligible 
source impedance, a =O, and one 
curve, a=2, assuming a source 
impedance of 2R. It can be seen 
that the effect of the source imped- 
ance on the bridge measurement is 
negligible for all practical pur- 
poses. 

The only detail of the diagram 
that matters in practice is the 
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YOU GET QUALITY PLUS ENGINEERING SERVICE 
with 
PERMANENT 
MAGNETS 





THE MAGNET THAT. 


Lat Your fpome 








Here’s a magnet that’s simple in design yet is the heart of Penn 
room thermostats. . .. thermostats which anticipate heat requirements 
before temperature changes. The Sintered Alnico 2 permanent magnet 
Snap-acting contact mechanism responds almost instantly to tem- 
perature variations. 

This application is an excellent example of cost-saving by using 
stocked G-E permanent magnets. Since the magnet is stocked there 
are no special tool charges. And orders for stocked magnets are filled 
quickly, eliminating costly production slow-downs to you. 





Perhaps a standard listed magnet can be used in your applications. 
And if a standard G-E permanent magnet will not meet your require- 
ments, our engineers will be glad to design one specially for you. 
Remember, too, that General Electric manufactures all grades of cast 
and sintered Alnico as well as special magnet alloys. 


G-E Permanent Magnet 
SUB-ASSEMBLIES 


Here’s a new product which may lower 
your permanent magnet costs. Permanent 
magnet component assemblies are spe- 
cially designed to your specifications— 


CHEMICAL DEPARTMENT, SECTION 14-4 
GENERAL ELECTRIC COMPANY 
PITTSFIELD, MASS, 








‘Getoauman: ia oon auenaaans | Please send me: ( ) Bulletin, CDM-2A, ( ) Bulletin, CDM-16, 
mounted for maximum efficiency. And, “G-E PERMANENT pe PERMANENT 
assembly and calibration operations are M AGN ET CAT- — SU B-AS- 
completely eliminated at your plant. For | ALOG SEMBLIES 
| your free copy of General Electric's new Name 

bulletin on G-E Permanent Magnet Sub- 
assemblies mail the coupon shown below. | Company 

Products Mfrd. 

Address —_ 

Ns rics State. 


GENERAL £@ELECTRIC 
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TUBES AT WORK (continued) 





RESISTORS 

















FIG. 3—Alternate test setup for use where 
three resistors of value R are not readily 
available 


tangent of the curves near p = O, 
shown as a broken line. It indicates 
which way and how much the load 
current changes with closing of the 
switch S. The load current de- 
creases with closing of S when p is 
positive, or when the load imped- 
ance is too high, and vice versa. 
For small error p, the load current 
decreases by about 1 percent for 
each 4-percent error in matching 
impedance. 

The smallest detectable change 
in load current thus sets a gener- 


aE ally modest limit to the precision 

: : of the test. But within this limit, 

many : eee, the load impedance may be checked 

F et ' and adjusted without need of any 
resistor meter calibration or knowledge of 

| problems its curvature. The test is equally 


applicable to d-c, audio, and high 
radio frequencies, for balanced and 
unbalanced systems; and it permits 
leaving one source and one load ter- 





because Ward Leonard has that minal grounded where that is 
necessary. 
many types of resistors in stock To make the test, open one of 


the load connections and insert the 


You can get immediate delivery on Ward Leonard combination of three small resis- 
Vitrohm wire-wound resistors—both adjustable and tors as shown in Fig. 3. Two of 
fixed—in watt ratings from 5 to 200 and resistance their leads may be bent to form the 
values from 1 to 150,000 ohms switch S, to be prodded with a pen- 
, — , ‘il for closing. If there are no three 

Resistive element embedded in Ward Leonard's ex- eee ae eee ; 


resistors of the value R available, 
one will do, marked R in Fig. 3; 
and the two others, marked r, may 
be of somewhat different value 


clusive crazeless vitreous enamel, gives these resistors 
consistent accuracy and stability even under the most 
prolonged adverse operating conditions. 


Write for Resistor Catalog D130. Ward Leonard though equal to each other. 
Electric Co., 31 South Street, Mount Vernon, N. Y. In certain r-f adjustments, it is 
Offices in principal cities of U. S. and Canada. an advantage that the source and 


feeder remain loaded with their 
proper load impedance R. With 
all four resistors equal to R, the 
bridge, with open or closed switch, 
presents to the source the imped- 
ance R; and even if R, is not equal 
to R, the impedance presented by 
the whole bridge is much more 
nearly correct. The impedance pre- 
sented by the bridge to the load R, 





+ CONTROL DEVICES 
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WORKEICANE/ 


How violent? Where heading? How fast? 
ssi Hurricane warnings that save so many 
lives on land and sea—where do they come 
from? From seismograph recorders, per- 
haps better known for their earthquake- 


locating power. These sensitive instruments, 
stationed all over the country and on 
Atlantic and Pacific island outposts, locate 
and plot the minute-by-minute movement 
of violent atmospheric disturbances ...and 
pen the vital data on tape. 

The heart of each of these life-savers is 
a Telechron Timing Motor. . . mstantly, 
constantly synchronous. No other motor could 
be trusted with the tremendous responsi- 
bility of feeding facts to the scientists who 
dedicate their time and talent to this most 
important work. 


Have you a timing problem? 


What variable factors do you want to 
control or record with split-second accu- 
racy? The chances are that the correct 
application of a standard Telechron Motor 
is the answer to your problem. A Telechron 
Application Engineer can quickly tell you. 
Consult him early in your planning and 
save ume and trouble. In the meanwhile, 
fill in and mail the coupon below today for 
up-to-the-minute 


facts about Tele- OE A somes ‘ 
chron Synchro- celechion 


nous Motors. 


Telechron Inc. A General Electric Affiliate 
40 Union Street 
Ashland, Massachusetts 

















Please se nd me information on Te lechron Synchronous Motors (max- NAME 

imum torque: 2 pound inches at 1 rpm). My possible application is: 

(0 Instruments O) Air Cond. & Heat’g Controls COMPANY 

OO Timers CC) Communications Equipment 

OO Electric Appliances Other (please fill in) 

0) Cost Recorders Cc : ADDRESS Ses 

C] Advertising, display items Cc 

0 Juke Boxes 0 > — ZONE 19 5) en 
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| TUBES AT WORK (continued) 





depends on R, and on whether the 
switch S is open or closed: for 
R R, it is 0.6R in the former 
case and 1.66R in the latter. 


a| 
| 


: 
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Tester for VR Tubes 


By STEPHEN S. PESCHEL 
Mount Vernon, N. Y. 


BH6 VOLTAGE-REGULATOR tubes tre- 
quently light up or glow when they 


are not functioning properly—not 




















er stabilizing the voltage at the load 

y terminals. When used to stabilize 
eae an oscillator circuit for instance, 

“Se they may flash on keying without 

ee _ We sgoing out, and give all outward ap- 
te al + pearances of working properly, but 
e° } ‘ in reality they may be loafing on 


Ke the job. Where voltage-regulation 
of the order of 1 percent may be 

B needed, tests may disclose an actual 

@ vegulation of 5 percent. Where 

wnt is such tubes are used in the series- 


type of  electronically-regulated 


power supply for voltage reference, 
TCO-1 AMM it is also important to use VR tubes 
, mmm that work properly. 


OPER. TEMP.75°C -RATING 6.3V,,- 5,5, “oc Leese ne A ee er 
VR tubes, when operated properiy, 
do stabilize voltages within the 
limits stated in tube handbooks. 
However, accidental current over- 
loads will impair their operation, 
and frequently make them entirely 
Unless the 
gaseous discharge or glow changes 
to an are discharge and actually 
burns the tube completely, the tube 
may appear to glow normally. Some 
sort of a checker is needed to test 
these tubes. 





CRYSTAL 


CRAFTSMANSHIP 
in miniature 


useless as regulators. 


No need to sacrifice quality when space 
is limited. BLILEY Type BH6 crystal 
units pack small size and high pre- 
cision into a hermetically sealed cap- 
sule. Supplied in the frequency range 
1 mc to 100 me with tolerances to meet tubes are specially constructed 
all commercial or military specifica- gaseous glow tubes which maintain 
tions. a rather constant 
when current 


Reviewing theory briefly, VR 


voltage drop 
through 
varied over quite a 


When you need extra stability specify 
BH6 units in TCO-1 or TCO-2 (single 
or dual) temperature controlled ovens. 
This combination will hold frequency 


them is 
range. <A 
fundamental voltage-stabilizing cir- 
cuit using a VR150 is shown in 























within +.0001°% between —55°C and “a Seles : : 
70°C. Fig. 1. The limiting resistor is 
Both BH6 and TCO series units assure RE 
top performance with a minimum of 10,00 O1To! 
weight and space. Both are built to NE {¢ 
BLILEY standards of craftsmanship, A 
based on nineteen years of leadership 300 v D-C 
in frequency control applications. POORLY 
FILTERED ° 
VR iSO 8 
o 
X ¢ | 
BESS 
od FIG. 1 Fundamental voltage - regulating 


circuit using VR150 


CRYSTALS 


BLILEY ELECTRIC COMPANY 
WM OCUUNION STATION BUILDING « ERIE, PA. 





POLARAD 
TELEVISION 


for studio « laboratory « manufacturer 


SYNCHRONIZING GENERATOR 


Model PT 101—Television 


uipment 












e Synchronized marat Vate f t te DU e width 
and rise time 
e Extreme stabil 
eading edge o 
for che 

even flelds. 


SPECIFICATIONS 
525 line, interlocad, 60 fields 
izing pulses he 

report of 1945 
Islanking, Camera 
Driving Ses 5 ¥ 








5 


0 frames, RMA Synchron 






Blanhir 
5 t termination 


oa output jacks. 115 ‘ Its. 0 60 cps. Complete with 
TELEVISION 
MONOSCOPE 
SIGNAL 
SOURCE 


Model PT 102 


* Composite Video Signal 


* Black positive or Black 
negative output 
© Resolution greater than 
600 tines 
INPUT: Vertical and H 
mtal Driving 
pulses. Camer 
and Kinescop 
Blanking Pulses 


OUTPUT:Composite Vide 
Signa! 


tubes and includ 
ing high and low 
voltage power 
units. 
e 
9 FERRY STREET 
NEW YORK 7, N. Y. 











Electronics Company 


1 1 * 


Television g s and to 
the nation’s great television stations. 
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RADIO-TELEFAX UNITS 
WITH SYLVANIA TUBES 





Pilot boat Captain sending written message of arrival of 
the big ship through Link unit equipped with Syivania 


tubes, and in short order . 
* * * 


message arrives in Western Union Marine News room 
as facsimile reproduction, then is transmitted by an opera- 
e tor and simultaneously appears on tickers at offices of 


newspapers, customs, postal and immigration authorities, 
taxi, steamship companies and many others. 





Se as 
ney ae ‘ RE p= 


Link radio equipment used in Western Union Marine Reporting Service 


I ADIO-TELEFAX, a new type of telegraph important marine reporting service. Find out 
communication, reports ship arrivals as part more about the complete Sylvania line of Radio 
of Western Union's Marine Reporting Service. Tubes ...see your Sylvania Distributor or write 
‘ 4 Ty; > visi yy > >. 
Out at sea. the captain of the New York Pilot Radio Tube Division, Emporium, Pa. 


Boat spots incoming liners, writes a message such 


as “SS QUEEN ELIZABETH INCOMING AT 


16447 on a telegraph blank and inserts it in an au- y y 

tomatic Telefax transmitter. The unit then trans- - ‘” 
mits it to Western Union over a VHF radio chan- 

nel. It arrives as a facsimile of the sent message! 1?) | }; ‘RI é 
And inside this Link equipment, rugged Sylvania 4EJE LNT 

tubes. operating smoothly, do their part in this 


RADIO TUBE CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS 


ELECTRONICS — April, 1949 149 








“-_ TUBES AT WORK (continued) 
National Vulcanized Fibre | ' 
Insulator (8g 
is just the eck. ai 
answer to oe 

FIG. 2—-Experimental setup for demon 


strating filtering action of VR tube 


problem*” 
























necessary to limit tube current to a 
safe value. The resistance is gen- 
erally selected to permit maximum 
permissible current thru the VR, 
say 30 ma, with load disconnected. 
Its value is calculated by dividing 
tube current into the voltage differ- 


ence supply voltage less tube 
drop). In the above example, 
R (300 150/30 ma 5,000 
ohms. 


The supply voltage should be 
higher than the starting voltage, 
which is generally about 30 percent 
higher than the operating voltage. 
A high supply voltage calls for a 
high limiting resistor, which aids 
regulation. 


*Required 


{n insulatir in-weight, resistant to wear. with good di- Referring to Fig. 1, with no load 


whinabhility. Nation Vulcanized Fibre wit | (switch open) and R adjusted for 


is the perfect answer 


electric. stret 





these qualities, ) 


maximum permissible current thru 
the VR150, say 30 ma, obviously 
both milliammeters, WV, and M, will 
indicate the same current of 30 ma. 
With load rheostat set at full 20,000 


In your development of efficient, economical 
products, it pays to investigate 


A tough, horn-like material with high dielee- 


ohms and the switch closed, M, will 
ATIONAL tric and mechanical strength. Excellent 


indicate the load current of 7.5 ma, 
VULCANIZED machinability and = forming qualities, great 


M. will decrease from 30 to 22.5 ma, 
F I B resistance to wear and abrasion, long life. | 


light weight. Sheets, Rods. Tubes. Special | and M, will read the sum of M, and 
g ght. ; : : j : 
Fi Shapes. | M, or 380 ma. As the rheostat is 


slowly cut out, M, will increase at 
the same rate as M, decreases, until 

the VR tube goes out. Then M, and 
possesses an unusual combination of proper 


ENOLITE- ties—a good electrical insulator. great) me- | M, will read the same, and M, will 


ee chanical -trength, high resistance to moisture: be zero. 

Alaminated PLASTIC ready machinability. Sheets. Rod-. Tubes, | The more commonly used VR 

; se eee one | tubes will regulate to within 1 to 3 

volts out of 105 or 150 volts, when 

a ee eT ee Oe LT ee eT | tube current is varied between 5 
PEERLESS insulation. Strong. smooth, flexible, with | and 30 ma. At smaller current 

INSULATION excellent: forming qualities. High dielectric variations, voltage regulation will 
t : strength. Sheets, Rolls, Coils naturally be better. 

Since VR tubes will regulate 
against very rapid current fluctua- 
tions, they will also” regulate 
against a-c ripple voltage, which 
may be likened to a periodic current 
NATIONAL VULCANIZED FIBRE CO. variation. The use of VR tubes on 

WILMINGTON / = DELAWARE a poorly filtered power supply fre- 
\ juently produces results ordinarily 
Offices in D: 


About) one-half the weight) of aluminum. 


ari 








To help you solve your specific development problem— National 
Research and Lngineering Service available without obligation. 


i | Citie : 1 
Principal Cities obtained through the use of an 


Since 1873 additional section of filter. The 
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LABORATORY-GRADE 
CAPACITORS 


for the following applications: 


¢ Electronic Computers 
Differential Analysers 


Frequency Determining Circuits 
Bridge Standards, etc. 


Characteristics 


e LOW DIELECTRIC ABSORPTION —01-.02% residual 

¢ LOW DISSIPATION FACTOR —.0002-.0003 at 1 Mc 

¢ CONSTANT Q and CAPACITANCE © = —from DC to 100 Kc 

e HIGH INSULATION RESISTANCE —10'? ohms /mfd. average 
e NEGATIVE TEMPERATURE COEFFICIENT —minus 400-500 ppm /°C. 























— an Dimensions 
LAG101 0001 19/32x1 3/16” 
LAG201 0002 19/32x1 3/16” 
LAGS01 0005 19/32x1 3/16” 
LAG102 .001 19/32x1 3/16” 
LAG202 002 19/32x1 3/16” 
LAGS502 005 3/4x1 3/4” 
LAG103 01 3/4x1 3/4” 
LAG203 .02 3/4x2 1/4” 
LAG503 .05 29/32x2 1/4” 
LAC 104 beh 1 2 1/4x1 3/4x1” 
FS. Sree a 2 1/4x2 1/2x1 3/16” 
LAC 504 are 5 4x2 1/2x1 3/16” 
LAC 105 , 1 4x3 3/4x1 1/4” 
LAC 205 z. 4x3 3/4x2 1/4” 
LAC 505 , 5 6x3 3/4x4 9/16" 
TYPE LAG—Glassmike style. TYPE LAC—Rectangular metal can. 
Specify Tolerance—Std.—2%, 5%; 19 to order. 
RATED VOLTAGE—SOOVDC. Resistance and absorption readings taken at 200 voc. 








© ondenser Products Company 


1375 NORTH BRANCH STREET + CHICAGO 22, ILLINOIS 
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MR. PAUL THOMPSON, 
Chief Engineer 





MR. BENNO VON MAYRHAUSER, 
Mechanical Engineer 
a nd 


7 
MR. DAVE ROSS, 
Microphone Engineer 


lictop 


THE 


and Western Electric Company, 





ONE OF THESE TURNER 
ENGINEERS CAN GIVE 
YOU A SOUND ANSWER 


Sound engineering means sound per- 
formance. That’s why you can always 
count on Turner Microphones for maxi- 
mum satisfaction and dependability. 

Turner engineers specialize in micro- 
phone design and application. They are 
constantly testing new ideas and search- 
ing for improvements. When you specify 
Turner you are assured of the very latest 
proved development in whatever type 
microphone you select. 

Regardless of your microphone prob- 
lems, the combined experience of Turner 
engineers is yours for the asking. No 
obligation, of course. Please address all 
inquiries to The Turner Company for 
prompt attention. 


BY TURNER 


TURNER COMPANY 


905 17th STREET N.E. @ CEDAR RAPIDS, IOWA 
TURN TO TURNER FOR SOUND PERFORMANCE 


Licensea under U.S. patents of the American Telephone and Telegraph Company 
Incorporated. Crystals lensed under patents of 


the Brush Development Company 


! 


| lating ability. 


TUBES AT WORK continued) 


























FIG. 3—Methods for determining voltage- 
current (A) and hum-reduc.ion (B) charac- 
teristics of voltage-regulator tubes 


filtering action of VR tubes may be 
easily demonstrated by a simple ex- 
periment, Fig. 2 

With all load resistance in the 
circuit, and the VR tube glowing, a 
faint hum may be heard in the 
phones. As the 10,000 to 15,000- 
ohm rheostat is decreased, a point 
will be reached where the giow will 
disappear, at which time the hum in 
the phones will increase consider- 
ably. Measurements with any a-c 
vtvm capable of reading a few milli- 
volts will show 
hundred-fold 
when measured across the 


approximately a 
reduction in ripple, 
power 
supply and then across the VR tube. 

One method of checking VR tubes 
amounts to an examination of the 
voltage-current characteristic by 
varying tube current while noting 
the change in voltage drop across 
the tube, Fig. 3A. While the cur- 
rent is varied between 5 and 30 ma, 
tube drop may change from 153 to 
150 volts. 
voltmeter 


Unless a large, open-scale 
is used it may be difficult 
to see this small change. Greater 
accuracy may be obtained by in- 
serting a fresh B battery of 135 
volts in series with the voltmeter 
and in opposition to normal current 
flow, to buck out all but some 15 
volts. A low-range vtvm may then 
be used, when a differential of 2 or 
3 volts will be more readily notice- 
able. 

The second method of checking 
VR tubes takes advantage of the 
fact that the filtering action of the 
tube goes hand in hand with regu- 
An average VR105, 
for instance, regulates better than 
the average VR90; it also attenu- 
ates ripple better. A simple circuit, 
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== ae ta 
a eA British fabricated up to stringent British 
> standards, BRIMAR Radio Valves bring the highest 


degree of uniformity and reliability to a receiver specification 


and into the replacement field. RADIO VALVES 


Sfrandard Telephones and Cables Limited (RADIO RECEIVER VALVE DIVISION) 


An. T. & T. Associct> 
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oINEE 


“More than Paper ‘ol 





If you have a fabricating or processing 
problem involving paper . . . if you re- 
quire definite technical characteristics 
and, above all, dependable uniformity, 
it may be worthwhile for you and 
MOSINEE technicians to get together. 
MOSINEE is not interested so much in 
terms of volume production as in our 
ability to render helpful service to man- 
ufacturers in the field of electronics 
and in the electrical goods industry. Our 
“paperologists” are at your service for 


consultation. Please write Dept. E. 








MOSINEE PAPER MILLS COMPANY MOSINEE, WIS. 
Essential Paper Manufachurers 











TUBES AT WORK (continued) 
+300V 
OA2 VR 150 
10,000 
VM 
t 
oB2 VR 105 
3,000 






































FIG. 4—Circuit diagram of simple VR tube 
checker. Use is made of internal jumpers 
to complete circuits 


Fig. 3B, illustrates this type of VR 
tube checker. 

A VR tube checker with a small 
self-contained power supply was 
constructed, and more than 100 
various VR tubes were checked to 
demonstrate its usefulness. As 
shown in the schematic of Fig. 4, 
a separate socket for each type was 
installed. Advantage was taken of 
the built-in jumper within the tubes 
to complete both the power circuit 
and the metering circuit. Limiting 
resistors were adjusted to pass ex- 
actly 15 ma thru any type of VR 
tube during test. 

Only one tube was tested at one 
time, by plugging it into the appro- 
priate socket, and reading the hum 
in millivolts on a Ballantine a-c 
vtvm. The double-throw pushbut- 
ton enabled reading the power sup- 
ply hum voltage ahead of the VR 
circuit. Since the power supply 
hum voltage remained constant at 
2.25 volts, the push button was not 
often used. 

The results of these comparative 
checks which are listed in Table I, 
show that good tubes had low ripple 
and were constant in the value of 
ripple. Defective tubes showed a 


| high ripple and in addition some of 


these had wide fluctuations in rip- 
ple output, in one case 30 to 80 mv. 
This last group was seen to flicker, 
due to periodic changes in the areas 
where the glow took place. 

Some of the tubes tested, particu- 
larly the OA 2 series, were defi- 
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HERE’S NEWS 














THE SUPERIOR ELECTRIC COMPANY, BRISTOL, CONNECTICUT 








ANOTHER NEW TYPE 


IE HAS 


BEEN ADDED TO THE FAMILY OF 
STABILINE VOLTAGE REGULATORS 





THE NEW SO0VA STABILINE acarvin 


TYPE 1E51005 


A new 500 VA voltage regula- 
tor, delivering a constant output 
voltage regardless of variations 
in input voltage or load current. 
“Type IE” indicates this STABI- 
LINE is Instantaneous Elec- 
tronic. This means completely 
electronic operation — no mov- 
ing parts to get out of order 
and it gives the fast speed of 
correction available only when 
no moving parts are involved. 
STABILINE Type IE51005 is 
available as a cabinet model or 
for rack mounting. It has the 
same superior characteristics as 
other STABILINES well-known in 
the electrical industry for their 





WRITE US TODAY. 
4049 MEADOW ST. 
BRISTOL, CONN. 
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quality of workmanship and 
performance. 

All the tubes, but one, are stan- 
dard — this one made to Super- 
ior Electric specifications by a 
well-known manufacturer and 
easy to order when replacement 
is necessary. The 500VA STABI- 
LINE Type IE51005 is easy to 
order, too. No suffixes to con- 
fuse you — no “extras” or “spe- 
cial designs” to increase the 
cost. STABILINE standard models 
give you the performance of 
other “specials”. 

Complete information on the 
Type 1E51005 and other STABI- 
LINES of various ratings and 
capacities is available upon re- 
quest. 


re SUPERIOR ELECTRIC c@ 


CONNECTICUT 





SRLS TOL, 








RATINGS 


Input Voltage Range: 95 to 135 
volts. Output Voltage Range: 
Adjustable between 110 and 
120 volts. Rated Output: 0-500 
volt-amperes. Frequency in 
Cycles: 60 + 10‘: . Load Power 
Factor Range: 0.5 lagging to 
0.9 leading. Waveform Distor- 
tion: never exceeds 3‘. Stabili- 
zation: = 0.1 of 1‘ of the 
preset value. Regulation: 

0.15 of 1‘. of the preset 
value. Recovery Time: 3 to 6 
cycles. 





Here’s compact, well-organ- 
ized construction of 1E51005, 
built to give long, trouble- 
free service. 


Silt : Output 
é 


CIRCUIT DIAGRAM 


Operating circuit and com- 
ponents of the new 500VA 
STABILINE. 
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FOR THE 


TOUCH 


+ TIMING 
PROBLEMS 


SPECIAL RESET 





Designers, engineers and manufacturers of equipment calling 
for automatic timing find Haydon experience and practical 
knowledge of great value in solving timing problems. Many 
reset or repeat cycle timing obstacles which seem complex 
can be solved by application of one of the above units with- 
out variation. Sufficient volume will warrant development of 
tailor-made devices. Custom-built Haydon units feature simple 
design and low cost standard components. 


Write to Haydon at Torrington, leader in the field of electric 
timing devices. Send full details including cycle chart, duty 
requirement, space limitations, voltage, frequency and un- 
usual operating conditions. Engineering catalog available 
on request. 


WRITE 2416: ELM STREET, TORRINGTON, CONNECTICUT 


MANUFACTURING COMPANY, INCE. 


CONNECTICUT 


YOUR PRODUCTS 


TORRINGTON 


HARNESS TIME TO q 
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| TUBES AT WORK (continued) 


| Table I-Results of Tests on 100 VR Tubes 





| Best Bad 
Good Tubes Tubes 
| Tube Tubes (as (as 
| Type (mv hum) low as) high as) 
OA2 25 mv 18mv 80 mv 
VRI50 19 my 12 mv 5 mv 
OB2 11 my Tmy 25 mv 
VR1O5 13 my Wmv 23 my 
VR90 36 my 28 my 60 my 
VR75 17 my Ismvy 24 my 











nitely known to be defective, as they 
were removed from equipment for 
that reason. Most of these had 
been overloaded considerably, which 
accounts for the high average rip- 
p'e in the OA2 series. 

The rest of the averages bear out 
tube handbook data, particularly 
that the VR105, and its miniature 
counterpart, the OB2, appear to be 
most efficient. 


New Count Detectors 
ELECTRONIC COUNTER circuits have 
been discussed at length in the liter- 
ature (ELECTRONICS, June 1944, 
March 1947). These circuits, be- 
cause of their simplicity and de- 
pendability, are finding more and 
more applications, a few of which 
are described below. 

Basically, there are two general 
classifications of count detectors for 
electronic counters, namely, photo- 
electric and electromagnetic. Hith- 
erto, the counting of extremely 
small objects with photoelectric de- 
tectors required the pieces being 


alte il 
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Closely-spaced small objects are accurately 

counted by this new narrow-beam count 

detector in conjunction with standard elec- 
tronic counter 
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TUBES AT WORK (continued) 
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HANDLE CONTAINS a: 
VARIABLE RELUCTANCE A 
DETECTOR . 


/ 


~ SAPPHIRE 
Lf ~ STYLUS 


=. 


STACKED SHEETS 
OF PAPER 




















The number of sheets in a pile of paper is 

rapidly and accurately determined by 

brushing this sapphire stylus over serrated 
surface formed by riffling pile 


counted to be spaced widely, and 
this was not always practical and 
sometimes impossible. 

A new high-resolution photoelec- 
tric count detector has been devel- 
oped by the Potter Instrument Com- 
pany of Flushing, New York. It 
has a beam width of only sth inch, 
and a change in light intensity of 
20 percent will actuate the circuit. 
In the accompanying photograph 
the device may be seen counting 
closely-packed paper cups. The light 
source is placed immediately beside 
the detector and so positioned that 
the reflection from the edges of the 
cups falls on the detector. 

This system is applicable wher- 
ever closely-spaced objects are to be 
counted. The surface need only be 
rough enough to cause a 20-percent 
reflected light change in the sth- 


a 
— 


4. : 
oh al lt oh 


Ten paralleled phototubes view separate 

holes through which screws fall at rates as 

high as 6,000 per minute. Circuit resolves 
and totalizes simultaneous counts 
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STORY. 


The Machlett Dynamax “25” unit for diagnostic work represents 
the highest development of the rotating anode principle whereby 
the loading capacity of an X-Ray tube is greatly increased. 


The control equipment incorporates a special Haydon time delay 
relay using a 1600 series motor with magnetically operated gear 
shift; which is employed in connection with the Dynamax motor 
control circuit. This timer insures an accurate time delay between 
energizing the motor and exposure, while preventing exposure if 
connections to motor are broken or reversed. 


This Haydon application story is but one of many in diversified in- 
dustry . . . each playing an important part in assuring accurate and 
dependable timing for greater operating efficiency. If it’s about time 

. consult Haydon engineers. Free catalog available on request. 


WRITE 2416 ELM STREET, TORRINGTON, CONN. 


MANUFACTURING COMPANY, INC. 
CONNECTICUT 


YOUR PRODUCTS 


TORRINGTON 


HARNESS TIME TO q 


SUBSIDIARY OF GENERAL TIME INSTRUMENTS CORPORATION 
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FRICTION 


in designing new equipment? 
Fight them with 


LINDE Synthetic Sapphire! 


LINDE synthetic sapphire is characterized by a 
low coefficient of friction, high melting point and 
hardness, and unusual chemical resistance. Applied 
in many diverse problems, it has paved the way 
for a longer trouble-free life, for both small and 


large parts. 
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Economical to fabricate, valuable uses for this 


material are constantly being developed. A few 


of the many applications 


include: precision balls, sleeve bearings, rods, 


and orifices. 


Call or write any LINDE office for detailed 


information on your specific design problems. 


AY 
mr 
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to new equipment 











Chemical Composition 
Hardness, Knoop’s . . 
Melting Point 
Dielectric Constant 
Coefficient of Friction 


(Steel pivot on sapphire ring) 


Chemical Resistance 


Al.O 
1525-1660 
2030°C. 
7.5-10 

0.140 

(0.160 graphite) 
Inert to common acids, 
30% NaOH at 80°C., 
and HF at 300°C. 


THE LINDE AIR PRODUCTS COMPANY 


Unit of Union Carbide and Carbon Corporation 


30 E. 42nd St., New York 17, N. Y. [[e{g Offices in Other Principal Cities 
In Canada: DOMINION OXYGEN COMPANY, LIMITED, Toronto 





The term “Linde” is o trade-mark of The Linde Air Products Company. 
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TUBES AT WORK (continued) 


inch detector beam area. 

The disadvantage of having to 
feed objects past a counting point 
one at a time has also been re- 
moved. A device which is capable 
of resolving and totalizing as many 
as ten simultaneous counts is shown 
counting screws. Counting rates as 
high as 6,000 per minute are made 
possible by dropping the screws 
through holes which are viewed by 
10 parallel phototubes. 

An extremely handy method of 
counting stacked sheets of paper is 
illustrated in the accompanying 
drawing. To find out how many 
sheets a particular pile of papers 
contains, the pile is riffled, and a 
sapphire-tipped stylus is brushed 
across the serrated surface thus 
formed. This stylus is mechanic- 
ally linked to an iron armature 
which varies the reluctance of a 
magnetic circuit each time the 
stylus bumps from one sheet to 
the next. 


Flush-Mounted Aircraft 
Antennas 

TO REDUCE AERODYNAMIC DRAG due 
to radio antennas on aircraft fly- 
ing at very high speeds, the Air 
Materiel Command has found it 
necessary to mount antennas inside 
the airplane structures. The first 
result from experiments with this 
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Flush mounted antennas for use in high- 
speed aircraft. Tests show them superior 
to exterior antennas in many ways 
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TUBES AT WORK (continued) 


problem was the development of 
the “pick-ax” antenna which is FAK 
flush mounted in a plastic cap on J PEAK to P 
the airplane’s vertical stabilizer. 5 
_ VOLTMETER 
Electronic 


Similar installations for command 
communications are now being 
specified for many types of air- 
Designed for 
PULSE AMPLITUDE 
MEASUREMENTS 





craft. 

Instrument-approach and radio- 
compass antennas for high-speed 
bomber and fighter aircraft are 
also being moved inside the air- 
plane. Several different types of 
internal installations are shown in 
the accompanying drawing. 









For larger planes, where as 
many as nine antennas are re- 
quired, practically all fuselage, 
wing and empennage extremities 
may be used to house antennas. 
Flight tests have proved that such 
installations perform as well or 
better than exterior antennas. } 


BD coon 

Infrared Checks 
Capacitor Leakage a { 
A NEW application of infrared radi- x VOLTS FULL SEALE 
ation is that of detecting leakage in ; 
metal-cased capacitors, as practiced 
at the Coventry works of the Brit- 
ish Thomson-Houston Co. Ltd. 

The capacitors are first placed in 
a degreasing bath to ensure that 
the outer casings are completely 
free from any traces of the petro- 
leum jelly with which they are 
filled. A wire-mesh conveyor belt 
then carries them in two rows, at 
a speed of 18 inches per minute, 
into the infrared oven where they 


% 


MODEL 305 


The outstanding characteristic of the Model 305 Electronic 
Voltmeter is its ability to provide absolute indication of 
transient or pulse voltages of short duration. Reliable in- 
dieation of pulses a few microseconds wide repeated only 
10 times per second is readily obtained with this instrument. 
The Voltmeter is pre-calibrated. compact, easy to operate 
and observe. Positive and negative peaks are registered 
over the range of .001 volt to 1000 volts, peak to peak. 
Decade ranges and a logarithmic scale output meter are 
characteristic features. along with a separately available 
high gain. wide-band amplifier. 


Send for Bulletin No. 12 


BALLANTIVE LABORATORIES, ING. 


Pr passing through Mazda infra- B 0 0 N T 0 N ’ N E W J E R S$ E 7; U. S. A. 


red oven during test for leakage | 
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nich 45 DB 


SUBTRACT AIR 
10 % ADD QUALITY 
IN BRAZING 








In this vacuum furnace, engineered and built by National Research 
Corporation, Cambridge, Mass., ultra-high quality brazing of large elec- 
tronic tube components is accomplished in a vacuum of less than one 
micron — 1/760,000th normal atmospheric pressure! Kinney Vacuum 
Pumps, working with diffusion pumps, have made possible this outstanding 
achievement in Industry — brazing without oxidation under extremely low 
absolute pressures. 


The high volumetric efficiency of Kinney Vac- 
uum Pumps assures extremely fast pump down 
and very low absolute pressures. Kinney Vac- 
uum Pumps are ideal for exhausting lamps or 
tubes, sintering metals, dehydrating oil or 
food products, and coating lenses. They are 
entirely dependable on all types of vacuum 
processing systems andrequire minimum atten- 
tion and maintenance. Perhaps low pressure 
processing with Kinney High Vacuum Pumps 
can improve your product and reduce its pro- 
duction cost. Kinney Single Stage Vacuum 
Pumps test to low absolute pressures of 10 
Kinney microns . . . Compound Pumps to 0.5 micron. 


ingl a : : a 
sectional Bulletin V45 gives complete information. 





KINNEY MANUFACTURING COMPANY 
3565 WASHINGTON ST., BOSTON 30, MASS. 
NEW YORK * CHICAGO * CLEVELAND * PHILADELPHIA * LOS ANGELES * SAN FRANCISCO 


FOREIGN REPRESENTATIVES 
General Engineering Co. (Radcliffe) Ltd., Station Works, Bury Road, Radcliffe, Lancashire, England 
Horrocks, Roxburgh Pty., Ltd., Melbourne, C. |. Australia 
W. S. Thomas & Taylor Pty., Ltd., Johannesburg, Union of South Africa 
Novelectric, Ltd., Zurich, Switzerland 
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TUBES AT WORK (continued) 


are subjected to a moderate heat. 
While passing through the oven the 
petroleum jelly is melted and if 
leaks occur in the metal casings, 
they are indicated by the presence 
of grease. 

The infrared oven is constructed 
along the usual lines, the lamps and 
polished aluminum ventilation con- 
trol panels being housed within an 
enclosure of aluminum sheeting on 
an angle-iron framework. Great 
care has been taken to secure ade- 
quate ventilation which, although 
permitting cold air to circulate and 
to cool the lamp caps, ensures that 
the air inside the oven remains at 
a reasonably constant temperature. 
Ventilation problems are simplified 
as no solvents are used during the 
process. The ventilation control 
panels ensure the utmost efficiency 
by reflecting any stray infrared 
rays back on the capacitors. <A 
total of seventy-two lamps are 
mounted in four rows, two rows on 
each side of the oven. 

The electrical circuit of the in- 
frared lamps is wired to the circuit 
controlling the conveyor belt so that 
should the belt stop, the lamps will 
automatically go out, avoiding over- 
heating of the capacitors which are 
still in the oven. 





THREE-SPEED PLAYER 


PRET 


Two pickup arms and a speed-adjustable 
motor permit this record player to handle 
conventional records, as well as those of 
Columbia and RCA Victor. The large di- 
ameter hole of the latter is accommodated 
by a brass collar that slips over the normal 
spindle. Developed by Scott Radio Labora- 
tories, Inc. of Chicago, the player is auto- 
matic on 78-rpm disks and manual on long- 
playing types 
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continued from p 130) 


New York City. The following is 
an abstract of the information pre- 
sented in that paper. 


Introduction 

A good picture should appear to 
the eye to have a contrast range of 
approximately 30 to 1. This means 
that the highlights of such a pic- 
ture, when viewed with surround- 
ing illumination, should be about 30 
times brighter than the darkest 
shade obtainable at the same time. 

Paintings, drawings and photo- 
graphs usually display deep satis- 
factory shades of blacks since the 
dyes, paints or printing inks em- 
ployed for black are extremely light 
absorbent, thus ensuring adequate 
contrast range. Regardless of the 
amount of light directed onto a 
photograph or painting, the con- 
trast range remains the same. 

Motion pictures and television 
derive their blacks from an absence 
of light and hence cannot present 
darker shades than those deter- 
mined by the surrounding light. In 
order to approximate the contrast 
range of the original scene, the 
highlights of these images have to 
be many times brighter than the 
ambient room illumination. Motion 
picture projectors are unable to 
furnish this extra brightness and, 
therefore, the pictures must be 
viewed in the dark. Television pic- 
tures, however, are generally 
viewed in normally lighted rooms. 
Let us examine what happens to 
television images under such con- 
ditions. 

The light reflected from the walls 
of the average artificially-lighted 
room is seldom in excess of 5 foot 
lamberts. Allowing for reflection 
loss, this a'so represents the maxi- 
mum highlight brightness of the 
pictures and photographs on the 
walls of such a room. During the 
day, with natural illumination, the 
brightness values are higher. It 
is safe to assume that television 
would rarely be viewed in rooms 
where the illumination of the area 
surrounding the receiver would be 
more than 20 foot lamberts. 

The majority of the current 
black-and-white direct-viewing tele- 
vision receivers, when located in 
rooms where the ambient illumina- 
tion is 20 foot lamberts, reflect ap- 
proximately 15 foot lamberts from 
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The haudbook that tells 
WHAT YOU WANT TO 
KNOW ABOUT RELAYS 


Helpful 
engineering data 
on RELAY TYPES — 

SELECTION — USE — 
CIRCUITS— 
CONSTRUCTION 


...and dozens of 
related subjects 
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PRICE $3 PER COPY 


OVER 15,000 ALREADY IN USE 


ATLANTA © BALTIMORE Thiis 640-page RELAY ENGI- 
BOSTON © BUFFALO : “ . sae 
CHARLOTTE « CHICAGO NEERING HANDBOOK brings you 
CINCINNATI*CLEVELAND — full benefit of Struthers-Dunn’s expe- 
DALLAS » DENVER 


DETROIT * INDIANAPOLIS ~— rience in producing millions of relays 
KANSAS CITY , 
LOS ANGELES in thousands of types for hundreds of 
MINNEAPOUS uses. Replete with more than 1100 il- 
MONTREAL eee} : 
NEW ORLEANS lustrations, it is the ideal book for 


NEW YORK « PITTSBURGH eesti 
ROCHESTER * ST.lOuls e¥eryone concerned with modern re- 
aoe gn lay or timer application, use or main- 
ATT ; 


SYRACUSE « TORONTO tenance. 


STRUTHERS-DUNN, INC., 150 N. 13th Street, Philadelphia 7, Pa, 


STRUTHERS-DUNN 








5,348 RELAY TYPES 








Write for data on any of the following: 





Midgets Industrial motor reversing Sequence (ratchet and multi- 
Large Power Types Time delay (inertia, motor- pole) 
“Memory” types (mechanical operated and thermal) Close differential 

latch, electrical reset) Mercury contact Overload 
Sensitive low power Direct current Teleph auxiliary si lin 
Instrument controlled High-Voltage combinations 
Polarized Lamp Control DB timers for continuous proc- 
Vibration resistant esses 
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THE ELECTRON ART (continued) 
their screens. In order to obtain 
a contrast range of 30 to 1 in pic- 
tures produced by these receivers, 
the necessary highlight brightness 
would have to be 15 x 30, or 450 
foot lamberts. 

It is quite conceivable that com- 
mercial direct-view type receivers 
some day will be capable of furnish- 
ing a highlight brightness of 450 
foot lamberts. It is doubtful, how- 
ever, that this would be a satis- 
factory solution, since viewing such 
a bright image without a _ cor- 
respondingly bright surrounding 
would be uncomfortable. Assum- 
ing that the presently used field 
repetition rate of 60 per second 
were employed, such a_ picture 
would, in addition, display ob- 
jectionable flicker. 

Actually, many receivers do not 
furnish more than 30 foot lamberts 
measured on a blank raster. Thus, 
with an ambient illumination of 20 
foot lamberts, the maximum con- 
trast range will not be in excess of 
3 to 1 (the ratio of the maximum 
highlight brightness of 30 plus 15 
foot lamberts to the reflected am- 
bient room light of 15 foot lam- 
berts). If one wished to obtain a 
contrast range of 30 to 1 with these 
receivers, the reflected illumination 
from the screens would have to be 
not more than one-thirtieth of the 
maximum highlight brightness, or 
1 foot lambert. 

For adequate image recognition, 
contrast range is thus more im- 
portant than mere brilliance. This 
is substantiated by the curves 
shown in Fig. 1 and 2, which show 
that increasing image brightness 
beyond about 2 foot lamberts has 
little effect on contrast discrimina- 
tion and visual acuity. 

Figure 1 illustrates how visual 
acuity varies with brightness. A 
visual acuity of 1.0 represents the 
capacity of the eye just barely to 
resolve detail which occupies one 
minute of the visual angle, which 
corresponds to a resolving power o 
20/20. The test object used in 
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FIG. 1—Curves showing effect of increas- 
ing brightness on visual acuity 
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THE ELECTRON ART (continued) 
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FIG. 2--Increasing brightness pays off in 
terms of contrast discrimination only to a 
certain extent. as shown by this set of 
curves for several different visual angles 


plotting this curve was a grating 
consisting of black and white bars. 

Applying this visual acuity of 
approximately 1, a television pic- 
ture with 500 active scanning lines 
would viewed a dis- 
tance of about seven times the pic- 
ture height in order that the avail- 
able detail be resolved. 

Figure 2 indicates the smallest 
contrast the eye can see at different 
brightnesses as applied to three dif- 
ferent sizes of test areas. The rela- 
tive position of the three different 
curves shows the inverse ratio be- 
tween object size and required con- 
trast for perception. 


have to be 


Experimental Set-Up 


To determine experimentally the 
validity of the above theories, the 
simple test set-up shown in Fig. 3 
was used at the CBS laboratories to 
determine the effect of trading 
higher brightness and low contrast 
range for lower brightness and high 
contrast range, by the use of a 33- 
percent-transmission neutral den- 
sity filter placed in front of a 
15 x 20-inch screen on which colored 
picture slides were projected. 

Without the neutral density fil- 
ter, the projected color picture had 
a highlight brightness of 60 foot 
lamberts and contrast range was 
13 to 1. With the filter in 
front of the screen, the highlight 


about 
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FIG. 3—-Simple test setup used at CBS lab 
oratories to determine effect of neutral 
density filters for typical observers 
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He re are the superlative new Series of 


Shure “Vertical Drive” Crystal Car- 


! Are 


sh Deve 


»pment Company. Shure 


tridges. They reproduce all the re- 
corded music on the new wide-range 
high-fidelity pressings. Unusually 
“Vertical 
Drive” Cartridges will faithfully 


highly compliant, these 


track standard records with a force 
of only 8 grams —micro-groove re- 
cords with a force of only 5 grams 
(an added protection for treasured 
recordings). Will fit standard or 
special mountings. Have more than 
adequate output for the average 
audio stage. They are requisites for 
the critical listener... the lover of 
fine music. They are especially ree- 
ommended for those applications 
where true fidelity is essential. 
Available in single needle and 
needle models 2S 


dual turnover 


illustrated above. 


For full details, write on company 
letterhead to Dept. “E.” 


patents pending 


SHURE BROTHERS, INC. 


Microphones and Acoustic Devices 


223 WEST HURON STREET, CHICAGO 10, Ill. «© 
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Pin Contacts 





Carefully tested high conductivity 
alloys are used in the manufacturing 
of contacts in Amphenol “AN” con- 
nectors. An unusually compact unit 
with high current carrying capacity 
and low voltage drop is provided by 
Amphenol-engineered design. Pin 
elements available in pressurized 
and explosion-proof construction. 


IN 


Socket Contacts 


DIELECTRIC ELEMENTS 





be 


Pin Reor Pin Front 
Insulator Insulator 





The dielectric material in Amphenol 
“AN” connectors is highest-grade 
thermosetting plastic, selected to 
provide high arc resistance, high im- 
pact strength, and negligible mois- 
ture absorption. Inserts and backing 
discs are the heaviest to be found 
in the AN connector field . . . made 
to withstand roughest handling and 
operating conditions 


Socket Front 
Insulator 


Socket Rear 
Insulator 


ASSEMBLY FEATURES 
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Pin or Mole 
Insert Elements 





Pin Insert (Male) 


AMERICAN 


No auxiliary parts necessary to hold 
contacts in place . . . dielectric ele- 
ments and contacts are especially 
designed for easy assembly. 
Contact solder pockets in Am- 
phenol connectors are always uni- 
formly aligned and cannot turn. 
This feature saves as much as 40% 
in assembling time, making these 
connectors lowest in cost 


AN” connectors are available in 
five major shell designs, each ac- 
commodating over 200 styles of 
contact inserts. Interchangeable 
within the connector shells, either 
plug or receptacle can be supplied 
for the live side of the line. No aux- 
arts or tools are required to 
the elements which are 
held securely in the connector shell 
eans of a phosphor bronze re- 
er ring 









Write for your copy of Amphenol’s comprehensive 
and illustrated catalog on "AN" and "97 
tors. Please send request on company letterhead to 


Dept. PB. 


1830 SO. 54TH AVENUE 
CHICAGO 50, ILLINOIS 
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THE ELECTRON ART (continued) 
brightness was reduced to one- 
tenth of its original value, or 
roughly, 4 foot lambert. As a re- 


sult the contrast range was tre- 
bled and became 40 to 1. 

In each test, picture highlight 
brightness was adjusted to measure 
60 foot lamberts without the filter. 
Of a total of 49 observations, 43 
resulted in preference for the pic- 
ture with the filter, while the re- 
maining 6 indicated no preference. 
Not one observer reported prefer- 
ence for the picture with greater 
brightness but less contrast. 

Experiments with visual acuity 
and with contrast recognition have 
shown that both reach their opti- 
mum for a given brightness when 
the surrounding illumination is 
about the same as the locally illumi- 
nated area. A surrounding which 
is too bright or too dim tends to de- 
crease the effectiveness of the visual 
functions. 

In the CBS color television sys- 
tem, color filters in front of the 
cathode-ray tube reduce highlight 
brightness from 200 foot lamberts 
(at the screen) 25 foot 
lamberts. This of light is, 
however, compensated for to a large 
extent by greatly improved con- 
trast range in the presence of am- 
bient illumination. 

From the aforesaid, it is evident 
that in the presence of surrounding 
illumination, improved picture ren- 
dition can be provided in direct- 
viewing black-and-white receivers 
through the use of neutral density 
filters. These filters may be thin 
layers of cellophane, or any other 
suitable light-absorbing material. 
This process of improving rendi- 
tion through reduction of picture 
brightness appears to be paradox- 
ical, and for that reason is misin- 
terpreted frequently. 
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Copper in Electronic Tubes 
By R. CarRsoN DALZELL 
Chief Technical Advisor 


Revere Copper and Brass, Inc 
, 


New York, N. Y. 


COPPER plays an important role in 
electronic tubes, hence a knowledge 
of its general properties assists one 
in understanding the electrical and 
mechanical characteristics of tubes. 
Furthermore, although only the few 
engineers who directly 


are con- 
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Photomicrograph of cross-section of oxygen- 
free copper shows its uniform grain size at 
75 times enlargement 
cerned with tube design need be 
familiar with tube materials in de- 
tail, equipment designers can make 
fuller use of tubes and appreciate 
better what special features can 
and cannot be built into them with 
the present state of the art if they 
know more about the materials of 

which tubes are made. 


Properties of Copper for Tubes 


Because electronic tubes are evac- 
uated either permanently or prior 
to being filled with special gases, 
they must be made of materials that 
are as free from deleterious gas as 
possible. 

Oxygen-free high-conductivity 
(OFHC) copper is uniformly dense 
and relatively free from porosity so 
that it neither permits air to enter 


a tube made from it nor complicates | 


exhaustion. The high purity and 
uniformly small grain size of this 
copper minimize the likelihood of 
faults at copper-glass seals and give 
high electrical and thermal conduc- 


tivity. It may be drawn, spun, 
formed, rolled, cold extruded, 
turned, milled and shaped. All of 


these techniques are used in tube | 


fabrication to obtain the wide vari- 
ety of shapes needed. 


Because this copper forms an ad- | 


herent and uniform oxide that the 
glass of a seal can wet, it produces 
vacuum-tight seals. It is suffic- 
ient'y ductile so that, in forming 


| 
| 
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HERE is a reason for Kester’s 

tremendous success in the in- 
dustrial field. A staff of highly- 
trained technica] engineers and 
a half-century of Kester ‘know 
how” are teamed to bring you 
the finest flux-core solders made. 


WRITE FOR THE NEW, FREE MANUAL —“SOLDER AND SOLDERING TECHNIQUE” 


A complete analysis of the appli- 
cation and properties of soft solder 
alloys and soldering fluxes. 


FLUX 


CORE 
LURT 


ab) 


the Greatest Name 


in Solder! 


As a measure of this ability, 
Kester produces over 100,000 dif- 
ferent types and sizes of flux-core 
solders. 

Contact Kester’s Technical De- 
partment on your soldering prob- 
lems. There is no obligation. 


byiph tna yin Hypa! 


KESTER SOLDER COMPANY 








seals by the Housekeeper or modi- 4204 Wrightwood Avenue, Chicago 39, Illinois 
fied Housekeeper methods, it is un- | 
necessary to match the coefficient of | 
thermal expansion of the glass and 

the copper. 


KESTER 
SOLDER 





FACTORIES ALSO AT NEWARK, NEW JERSEY « BRANTFORD, CANADA 
This copper also brazes 


well so that vacuum-tight soldered 
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Reliability is the keynote of 
these high-power reproducers. 
Rugged in construction, yet 
built with the precision of 
scientific instruments, they 
have been designed especially 
for heavy duty P.A. applica- 
tion. Both Loudspeakers com- 


15 ‘dia. 


(25 WATTS) 


18 ‘dia 


(50 WATTS 


15” P. M. LOUDSPEAKER 
Type T10/1501/15 


Maximum Power Capacity 25 watts peak A.C 


Response 40/6,000 ¢.p.s 
Fundamental Resonance 60 c.p.s 
Voice Coil Impedance 15 ohms 
Total Flux 215,000 lines 
Overall Depth 834" 
Net Weight 28 Ibs. 6 ozs 


18” P. M. LOUDSPEAKER 
Type T11/1801/6 
Maximum Power Capacity 50 watts peak A.C 
Response 35/4,000 c.p.s. 


, . Fundamental Resonance 55 ¢.p.s 
bine the three essential requi- er er. oo 
. . os - otal Flux 67, ines 
sites — efficiency, clarity and Overall Depth 9.9/16" 
utmost dependability. Net Weight 35 Ibs 
OF 

Particularly suitable for on Lr, 
Electric Organ work Five 
= a 
= = z 
ba! ° 
< ~ 
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EAVY DUTY PM. 
OULYIARCS 


GOODMANS INDUSTRIES LIMITED 
Lancelot Road, WEMBLEY, Middlesex, ENGLAND 
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Two types of pipe seals: (above) coaxial 
press seals and (below) feather edge seals 
for magnetron filament leads 
joints can be made between the cop- 
per of a glass seal and other metal 
parts of a tube. The copper can be 
cleaned by standard methods and 
also has low vapor pressure at high 
temperatures and under vacuum as 
it does not contain impurities that 
would boil off during pumping and 
poison the cathode. Other grades 
of copper are apt to become em- 
brittled by exposure to the gas 
flame used in making the copper- 

to-glass seal or during brazing. 
Common Types of Seals 
There are three common 
types of seals, each of which has its 
particular applications: (1) pipe or 
lead seals, (2) dise or ribbon seals 

and (3) seals to external anodes. 
The filament connections to mag- 
netrons illustrate the pipe-type seal. 
For these seals the leads are made 
of OFHC copper rod, to which flex- 
ible leads can be attached if needed. 
The rod is oxidized and the softened 
glass pressed about it in a glass 
lathe. Another form of pipe seal is 
made by first drilling an accurately 
centered hole in the rod, through 
which the lead will pass. The end 
that is to fit into the magnetron 
anode block is threaded and the out- 
side diameter turned down. Then 
a cone is fastened at the other end 
by turning, rolling or spinning on a 
mandrel. This produces a feather 
edge that is only 0.0015 to 0.0025 
inch thick, to which the glass is 


basic 


April, 1949 — ELECTRONICS 














THE ELECTRON ART (continued) 








Disc seals such as in this T-R tube are 
possible because of the thinness and duc- 
tility of the copper 
sealed. Tubing might be used in 
place of rod, but its use would limit 
the latitude of design. However, 
by turning the parts from appro- 
priately sized tubes and brazing 
them together, machining and scrap 

costs can occasionally be reduced. 

At ultrahigh frequencies, seals 
that permit direct passage of the 
electric fields are used. A typical 
example is the disc or ribbon seal in 
klystrons and T-R tubes. They are 
made of OFHC copper with a deep- 
drawing temper by first stamping 
wrinkles in the disc to permit ex- 
pansion and contraction under heat- 
ing and cooling and then by finish- 
drawing to final shape. To retain 
the small grain size and prevent ex- 
cessive work hardening during 
drawing, it is necessary to anneal 
the copper between drawings. Small 
grain size in this application is im- 
portant because it gives a smooth 
(low-resistance) surface. The cop- 
per part of the seal is very thin, 
about 0.001 inch, and so can be butt- 
sealed effectively to the glass. 

In high-power transmitting tubes 
the anode forms a part of the ex- 
ternal tube envelope so that it can 
be cooled. Copper that is nonpor- 





Tube parts can be machined from solid 
copper or built up and brazed together 
from smaller pieces 
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. Erasures re-ink without feathering 
. Prints are always sharp and clean 
. Tracings never discolor or go brittle 


. No pinholes or thick threads 


. Mechanical processing creates permanent 


with BALL BEARINGS 
— the small extra first cost of 
test samples pays off in assur- 
ance of efficiency and durabil- 
ity of the finished mechanism. 
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with TRACING CLOTH... 


The small extra first cost of Arkwright 
Tracing Cloth, over that of tracing 
paper, repays many times over in the 
efficiency and curability of valuable 
drawings. 


Through continued research and development plus 
skilled manufacturing processes, Arkwright Tracing 
Cloths meet every requirement of exacting drafts- 
manship. You'll find no pinholes, stains or other 
imperfections to detract from drawing quality — 
nor smudging or feathering after repeated erasures. 
Most of all, you'll have highly transparent, long 
lasting usefulness that perishable tracing paper can 
never match. 

For every drawing worth keeping for future use — 
specify permanent Arkwright Tracing Cloth. Send 
now for generous working samples. Sold by leading 
drawing material dealers everywhere. Arkwright 
Finishing Company, Providence, R. I. 


The Big Six Reasons Why 
Arkwright Tracing Cloths Excel 


No surface oils, soaps or waxes to dry out 


transparency 


it 


ARKWRIGHT 


TRACING CLOTHS 


AMERICA’S STANDARD FOR OVER 25 YEARS 
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COTO-COIL WINDINGS 
Control Continuous 


Coal Mining Machines 


In 25-foot long mechanical monsters capable of dig- 
ging 2 tons of coal a minute, Coto-Coil Windings 
energize the controls which keep the machines in 


continuous action 


Far underground where dampness combines with 
grinding vibration and mechanical shocks to play 
havoc with them, Coto-Coil Windings have fulfilled 
all requirements where others failed. 
If your product calls for coil 
windings to meet usual or 


unusual requirements, we shall 
be glad to serve you. 





COIL SPECIALISTS SINCE 1917 
65 Pavilion Ave., Providence 5, R. I. 
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Anodes of magnetrons are made in quantity 
from ping lidated into a vacuum- 
tight whole by silver brazing. Alternate 
stampings have larger outside diameter to 
form cooling fins. Such techniques simplify 
production of complex shapes 





ous (high density) and has high 
electrical and thermal conductivity 
is required in this application. The 
anodes are formed by deep drawing, 
the edge being rolled or machined to 
a feather edge for sealing to the 
glass portion of the tube. Cooling 
fins can be milled in the side walls 
of the anode or built up separately 
and brazed on. 
Fabrication Techniques 

Although the machining qualities 
of OFHC copper are only fair in 
comparison with some other metals 
commonly encountered in the shop, 
techniques have been developed for 
its working. In preparing the metal 
for further machining in volume 
production, carbide-tipped standard 
slitting or high-speed steel saws are 
recommended. For cutting with 
carbide-tipped tools, a top rake 
angle of 20 to 30 degrees and a 5 to 
8-degree side clearance angle are 
best; cut at 250 to 300 feet per 
minute. 

Precision-ground taps should be 
used for internal threading, main- 
taining close tolerances on the pitch 
diameters of the tap. In some cases 
standard gun taps can be used. Ex- 
ternal threading can be done with 
self-opening die heads on which the 
chasers have a 15-degree radial 
hook to facilitate chip clearance. 
(Landis, Geometric or Jones and 
Lamson tapping heads have been 
used with success.) Coolants must 
be free of sulphur to avoid contam- 
ination. (Paragon Lardoil, Cutrite 
and sulphur-free Aco’ n No. 10 cut- 
ting oils give good results; others 
can be used.) Spiral milling cut- 
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THE ELECTRON ART (continued) 


ters are preferred, four-flute fast 
spiral end mills producing the best 
results for end milling. 

Once the copper part has been 
shaped for the seal, it is chucked on 
one spindle and the glass tubing on 
the other of a glass lathe. As both 
parts revolve, multiple jets of util- 
ity gas, air and oxygen are played 
on the main body of the copper part. 
The tapered feather edge, which is 
very thin and susceptible to oxida- 
tion, heats by conduction from the 
main body. The glass part is next 
heated until it becomes plastic. The 
two parts are moved together until 
they fuse to form the seal. 

The oxidizing flame that heats 
the parts forms a uniform layer of 
oxides on the copper, the cuprous 
oxide acting as wetting agent for 
the glass and at the same time ad- 
hering strongly to the base metal. 
A carbon spatula and air pressure 
can be used to shape the glass for 
the seal. To clear the copper before 
beginning the seal or if excess oxide 
is formed, a solution of acetic acid 
and sodium chloride is used. 

Disc seals can be formed ir. sev- 
eral ways. The disc and glass can 
be jigged inside a glass cylinder 
containing an inert gas (CO, or N.) 
and induction heated, the glass 
adjacent the copper heating sym- 
pathetically. Jn this method either 
a borated or a preoxidized copper 
dise is used. This technique avoids 


the need for removing excess oxides 
from the dise after the seal is 
formed. Another technique is to 
pass a preoxidized disc, on which 





Properly shaped carbide-tipped tools enable 


oxygen-free copper to be machined with- 
out working contaminates into it 
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Built to Match Broadcast Station Requirements 


Although relatively low in cost, these B & W instruments meet 
the exacting demands of modern research and engineering lab- 
oratories, as well as the full indorsement of many well-known 
broadcast stations. They combine a high degree of accuracy 
with outstanding durability and ease of use. 


B & W AUDIO OSCILLATOR 


Provides anextremely low distor- 
tion source of frequencies be- 
tween 30 and 30,000 cycles. 
Self-contained power supply. Cal- 
ibration accuracy of +3% scale 
reading. Stability 1% or better. 
Frequency characteristics: output 
flat within + 1 DB, 30 to 15,000 
C.P.S. Size 1334" x 714" x 9!/," 
Fully portable. 


B & WDISTORTION METER 


An ideal instrument for either 
laboratory or field use. Measures 
total harmonic distortion for the 
range of 50 to 15,000 cycles, and 
measures harmonics to 45,000 
cycles. Also measures residual 
hum and noise up to 60 DB be- 
low any reference level. Volt- 
meter and DB meter range is 
from 30 to 30,000 cycles. Highly 
sensitive and accurate. Size 13°," 


71/9 


x 7/4" x 942°. 


B & W FREQUENCY METER 


An accurate and convenient 
means of making direct measure- 
ments of unknown frequencies 
up to 30,000 cycles. Useful in 
measuring beat frequency be- 
tween two R.F. signals. Integral 
power supply. Handy for routine 
checking of audio oscillators or 
tone generators. Highly sensi- 
tive, this unit will operate on any 
wave form with peak ratios under 
8 to 1. Size 13344" x 71/4" x 912". 


WRITE FOR B & W CATALOG SUPPLEMENT NO. 1... containing full details 


on these and other B & W instruments and electronic specialties. 


Dept. EL-49, 237 Fairfield Ave. 








MODEL 300 








Upper Darby, Pa. 
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$1,500 inventory abolished — 
at a cost of $4.46! 





With more than 700 vacuum tubes needed by industry, a tube distributor would find 
profits consumed by 100°; inventories. But by ordering tubes as needed via Air 
Express, he holds stocks to 25°7. Example: Orders $1,500 tube at 9 A.M. from sup- 
plier 900 miles away. Delivered to customer 6 P.M. same day. 16 lbs.: cost, $4.46. 





Remember, $4.46 included speedy pick- 
up and delivery service, too. More pro- 
tection, because you get a receipt for 


every shipment. Air Express is the 
world’s fastest shipping service 


Your Air Express shipments go by the 
Scheduled Airlines direct to over 1,000 
airport cities; fastest air-rail for 22,000 
off-airline offices. Shipments keep 
moving with ‘round-the-clock service. 


FACTS on low Air Express rates 


19 lbs. of machine parts goes 600 miles for $3.54. 
9-lb. carton of new styles goes 1400 miles for $3.99. 
(Every kind of business finds Air Express pays.) 


Only Air Express gives you all these advantages: Special pick-u 


and de- 


livery at no extra cost. You get a receipt for every shipment and delivery is 


proved by signature of consignee 
yrotection, too 


**Air Express delivery”’’ on orders. 


SPECUY Mi 


One-carrier responsibility 
valuation coverage up to $50 without extra charge. 
*ractically no limitation on size or — 

phone Air Express Division, Railway Express Agency 








Assured 


ht. For fast shipping action, 
And specify 


ZSS 


GETS THERE FIRST 


Rates inciude special pick-up and delivery 
door to door in principal towns and cities 








End seal being made in glass lathe illus- 
trates technique whereby pipe and external 
anode seals are made 


powdered glass has been placed, 
through an oven to form a glass 
nub to which the glass of the tube 
can later be joined in a glass-glass 
seal. 

Press leads at the outer end of 
filament pipe tubulations are made 
with borate wire. External anode 
seals are made in a glass lathe with 
gas heating or on a jig with induc- 
tion heating. 

Whereas large anode blocks for 
magnetrons and the like were initi- 
ally machined from solid copper 
blocks, it is simpler and quicker in 
production to build them up by 
brazing stamped parts together. 
Alternate stampings are made of 
different outside diameters to pro- 
vide radiating fins. To braze the 
parts they are placed in fixtures in- 
terspersed with silver solder wire 
or gaskets and passed through re- 
ducing-atmosphere furnaces. Capil- 
lary action makes the solder flow 
between the copper parts. For this 
method of fabrication eutectic 
silver, a silver-copper alloy, is usu- 
ally used. 


Metal-Wall Picture Tube 


REGISTRATION of the new 16-inch 
metal-wall television picture tube 
as type 16AP4 has been announced 
by the RMA Data Bureau simulta- 
neously with release of defining data 
as sei forth here and in the accom- 
panying diagram. 


The tube has a white P4 screen 








of medium persistence, and uses 
AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE magnetic focusing and deflection 
along with a magnetic ion trap. 


scHEeDULED AIRLINES of tHeu.s. | 


| Heater requirements are 6.3 volts 
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Dimensional specifications and basing dia- 
gram of type 16AP4 tube. 

NOTE 1: Reference line is determined by 
position where hinged gauge 1.500” + 
0.003” 0.000" I.D. and 2” long will rest 
on cone 

NOTE 3: Distance to internal pole pieces. 
Plane through pin No. 6 and tube axis 
passes through line joining centers of pole 
pieces. Direction of principal field of ion- 
trap magnet should be such that North Pole 
is adjacent to pin No. 6 and South Pole to 
pin No. 12 

NOTE 4: Location of deflecting yoke and 
focusing coil must be within this space 
NOTE 5: Keep this space clear for ion-trap 
magnet 


at 0.6 amp. Maximum ratings are: 


E 14 kv; E 40Ov; EB 
125 v. Typical operating values 
are: E, 12 kv; E 300 v; E 


-33 to 77 v. 





New Microwave Triode 

. Display Board of “AN” Plugs shown above does not include sizes 40, 44 or 48, AN3100 Cord 
AIT 1" . sna To Poy Receptacles or AN3107 Quick Disconnect Plugs. Other AN accessories are BondingRings 
ALTHOUGH the present New York | Dummy Receptacles, Straight and 90° Junction Shells and Dust Caps. 
to Boston microwave radio relay 











P - ' 
system using velocity - variation | A SAMPLE BOARD OF 
tubes can be extended to somewhat | 
longer distances without appreci- | CONNECTOR QUALITY 
able distortion, it is fairly certain 
that severe amplitude and phase i HAVING pioneered the multi-contact electric con- 
distortion would occur if a coast- | nector for aircraft and other industries, Cannon 
; ‘ wil | Electric contributed much to the original design of 
the AN connector specifications when it was set up 
ANODE | between 1936-1939, and during numerous stages of 
wattle | | development from the AN9534 to the present AN- 
| | C-591. Not only have the armed services benefited 
ANODE | from these but also countless strictly commercial 
OOS " users. For the AN Bulletin, address Dept. D-120. 
o « O | 
OXIDE GRID 
ial COATING | t 
OXIDE COATING eccsococmpede | 3 Om 
CATHODE METAL CATHODE METAL] | J a , . CANNON 
CONVENTIONAL NEWBT | >= 
MICROWAVE TRIODE EWSTL.ISSS | | ; ELECTRIC 











Lee j Wit. lg Led 3209 HUMBOLDT ST., LOS ANGELES 31, CALIF. 
vA i y, 





in ordinary microwave triode and the re- 


FIG. 1—Comparison of electrode spacing 
cently-developed BTL 1553 | World Export: Frazar & Hansen, San Francisco. Canadian plant: Cannon Electric Co., Ltd., Toronto 
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FLEXIBLE SHAFT COUPLINGS 


REMOTELY 
OV CONTROL 
















* BAND SWITCHES 
* POTENTIOMETERS 
* TUNING 
CONDENSERS 

* NEUTRALIZING 
CONDENSERS 














RADIO WIRE 
SHIELDING 


SIMPLIFY YOUR DESIGN PROBLEMS 


FLEXIBLE SHAFT COUPLINGS—tere is absolutely accurate and effortless remote control at its 


finest. Dependability built for trouble-free service. Send specifications for our recommendations and prices. 


RADIO WIRE SHIELDING—Fiat wire construction with smooth inner ond outer surfaces makes 


it more rigid, easier to handle. Makes smoother bends and allows for quicker insertion of wires. Used 























to shield audio, radio and video circuit components. Popular in discriminator and television circuits 
Sold in various diameters in mill lengths of over 10 feet or cut to exact lengths. Available in tinned 


steel, copper and brass for easy soldering. ECONOMICAL. 
lis 

. 
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3 216 PROSPECT AVENUE © @ © © © BINGHAMTON © NEW YORK 
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GENERAL CERAMICS 





in standard stock shapes or special designs 


General Ceramics low loss insulators function efficiently in all frequency 
ranges and are capable of withstanding most all conditions of shock or 
vibration. Specification of standard shapes offers an opportunity to effect 
production economies. For unusual designs or mechanical specifications 
consult General Ceramics engincers. Estimates without obligation. 


CERAMICS and STEATITE CORP. 


ENERAL OFFICES and PLANT: 21 CROW’S MILL ROAD, KEASBEY, N. J. 


3 MAKERS OF STEATITE, TITANATES, ZIRCON PORCELAIN, ALUMINA, LIGHT DUTY 
REFRACTORIES, CHEMICAL STONEWARE, IMPERVIOUS GRAPHITE, FERRITES, COAXIAL CABLE 
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ELECTRIC SOLDERING 
IRONS 


are sturdily built for the 
hard usage of industrial 
service. Have plug 
type tips and are con- 
structed on the unit 
system with each 
vital part, such as 
heating element, 
easily removable 

and replace- 
able. In 5 
sizes, from 50 
watts to 550 
watts, 




























TEMPERATURE 
REGULATING 
STAND 


This is a thermo- 
statically con- 
trolled device for 
the regulation of 
the temperature " 
of an electric soldering ¥ 
iron. When placed on 
and connected to this 
stand, iron may be main- 
tained at working tem- 
perature or through ad- 
justment on bottom of 
stand at low or warm 
temperatures. 





For descriptive literature write 


AMERICAN ELECTRICAL 
HEATER COMPANY | 


DETROIT 2, MICH., U.S. A. 
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THE ELECTRON ART (continued) 


to-coast linkage were attempted. 
Moreover, the required equalizer 
networks would be difficult and 
costly to apply. This situation is 
due to a fundamental limitation on 
the amount of bandwidth and gain 
obtainable with klystrons. Realiza- 
tion of this led to the development 
of a new close-spaced planar triode 
for 4,000-me operation. Technical 
details presented here are based on 
papers presented by J. A. Morton 
and R. M. Ryder of Bell Labs at a 
New York City IRE Section Meet- 
ing and at the AIEE Winter Gen- 
eral Meeting. 


Triode Design Limits 


In a triode the upper transcon- 
ductance limit of approximately 
11,000 micromhos per ma _ is 
reached when cathode and grid are 
so close that the electron velocity 
produced by the grid voltage is 


small compared to the average Max- | 
Wellian velocity of the cathode | 


emission. Ordinary microwave tri- 








odes are still a factor of 20 to 25 


below this limit. 

By translating the known re- 
quirements on gain, bandwidth and 
power output into specifications on 
the actual triode dimensions, it was 
found that the input spacings of 
existing commercial planar triodes 
had to be reduced by a factor of 


about five times and cathode emis- | 


sion densities had to be increased 
by about 3 to 4 times. A tube de- 
sign was then evolved in which the 
required close spacings could be 
produced to close tolerances by 
methods that do not require spe- 
cialized laboratory skills 


Tube Construction Details 


For comparison, Fig. 1 illus- 
trates the electrode spacing of the 
new BTL 1553 tube and a commer- 
cially available microwave triode. 
The cathode oxide coating of the 
new tube is mil thick, grid- 
cathode spacing is 6/10 mil, grid 
wires are 4 mil in diameter wound 
at 1,000 turns per inch and the 
grid-anode spacing is 10 mils. 

The cathode subassembly is illus- 
trated in Fig. 2A. The nickel 
cathode core is mounted in a ring 
of low-loss ceramic in such a man- 
ner that the nickel and ceramic sur- 
faces may be precision ground flat 
and coplanar. A four-legged molyb- 
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An important part of WESTERN UNION’S nation- 
wide plant mechanization program is the new 
Type 20 FM Carrier Channel Terminal equip- 
ment. Designed to provide telegraph message 
channels for the interconnection of telegraph 
offices, this new equipment was ordered in 
large quantities from the Radio Corporation of 
America in the fall of 1946. ADC was chosen 
to provide the transformers and inductors— 
over 85,000 coil assemblies were produced by 
ADC under rigid specifications and on individ- 
ual test inspection only 14 were rejected. 















When Western Union re- 
cently ordered additional 
quantities of this equip- 
ment, Radio Corporation 
of America again won the 
contract award and ACC 
was again chosen for the 
transformers—inductors. 


SERIES 550-50 TUNER 


The accompanying pho- 
tographs show three of 
the principal components 
of Western Union's Type 
20 FM Carrier Channel 
Terminal equipment. 


- BBR as ee 


Series 550-50 —Tuner 
roy A ¢ Transceiver 

Series 
This proven dependabiJity of ADC 74 
QUALITY PRODUCTION is available % 


to you... submit your specifications or os 


; ; ‘ 
( Carrier Coupler 


problems for prompt attention. 


(CLXe) réudéo DEVELOPMENT CO. 


“Audio Develops the Finest’’ 


2847 13th AVE. SOUTH - MINNEAPOLIS 7, MINN. 
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FIG. 2—Cutaway view of cathode sub- 
assembly (A) and grid structure (B) 
denum spider supporting the cath- 
ode is held in the ceramic in such a 
way as to prevent buckling by pro- 
viding free radial expansion with- 

out any axial movement. 
A special automatic spray ma- 


BG or little! 


Send us your specifications for the coils you 


need. We'll work out the design and build them. | chine applies a smooth } mil + 0.2 
mil oxide coating on the cathode 
under controlled specifiable condi- 
for your application, whether you want big, tions that ensure long life. The coat- 
ings are two to four times as dense 
as in existing commercial practice. 

The grid assembly is shown in 
Fig. 2B. The grid wires are 4-mil 
tungsten wire wound at 1,000 turns 
per inch around flat polished molyb- 
denum frames which have been 
previously gold sputtered. The 
winding tension is held to about 15 
grams, which is 60 percent of the 
breaking strength of the wire, by 
means of a drag cup motor brake. 
This unusually high tension is es- 
your disposal. If you have a coil problem, feel | sential to prevent sagging under 
influence of cathode heat. 

The gold is melted to braze the 
with you — to give you the solution, coilwise, | wires to the frame. The mean devi- 
ation in wire spacing is less than 
about 10 percent. Proper spacing 
ing at peak efficiency. There’s no obligation for of the grid is obtained by means of 
this Wheeler service. a thin copper shim placed between 
the cathode and the grid frame. 

The grid and cathode assemblies 


W FE LE R | N S lJ LAT F D W | R F | are held together under several 
THE H C0 id INC. | pounds force, maintained by a 


molybdenum spring on the bottom 
DIVISION OF THE SPERRY CORPORATION | of the assembly, by three synthetic 
yd, sapphire rivets which are fired on 
EAN 1004 E. AURORA STREET the ends with matching glass. The 
WATERBURY 91, CONN cathode connector is welded to a 


| glazed capacitor can which provides 


BALLASTS ¢ MAGNET WIRE ¢ COMMUNICATIONS EQUIPMENT e TRANSFORMERS | 2” internal bypass capacitance 
174 


It’s as easy as that — getting top quality coils 


husky coils for heavy duty on a tough job or 


whether delicate, sensitive, miniature coils are 


needed for your purpose. 


We've been making coils using Wheeler wire 


for a long time. We have a staff of experienced 


engineers who know coils from design through 


application. The knowledge and talents of these 


men, plus the skill of our coil builders, are at 


free to consult with us. We'll be glad to work 


that will keep your product or process perform- 






DEPENDABILITY 
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THE ELECTRON ART (continued) 


ANODE 
SONNE TON 








FIG. 3—Cutaway view of assembled 
triode, showing relative positions of ele- 
ments 


from the cathode to the shell of the 
bulb. 

The final assembly is shown in 
Fig. 3. The grid-cathode by-pass 
assembly is inserted into the pre- 
formed Kovar-7052 glass bulb and 


the press carrying the heater is 
welded to the cathode can. The 
grid-anode spacing of 10 mils is 


easily obtained by means of the ad- 
justable anode plug. 


Electrical Performance 


Characteristics for the type 1553 
triode are given in the accompany- 
ing table. At a plate current of 25 
ma, the transconductance per milli- 
ampere is about 2,000, or one fifth 


Characteristics of 1553 Microwave 
Triode 





Low-Frequency Characteristics (10- 
percent tolerance) 


V, = 250 v,/, = 25ma 
V,=0.3v 

gm = 50, ‘000 = = 10 uf 

uw = 350 p =1.05 pul 


rp=7,000 ohms C aye = 0.005 wuf 


Amplifier at 4,000 me (bandwidth 
80 to 100 me) 
Class A — Gain 7 to 10 db 
Class B — Gain 4 to 6 db; power 
output 0.5 to 1 watt; plate dissi- 
pation 6 watts 


Modulator (65 to 4,000 mc) 
Bandwidth: 60 to 80 me 
Gain: 4 to 6 db 
Power output: 20 milliwatts 
Local oscillator power: 150 milli- 
watts 
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Do you have 
This Helpful 


Helipot 


| and | 
ld 


Uodl 
Catalog? 


Do you have complete data 

on the revolutionary new HELIPOT—the helical 

rheostat that provides many times greater 
control accuracy at no increase in panel space?... or on the equally 

unique DUODIAL that greatly simplifies turns-indicating applications? If you are 
designing or manufacturing any type of precision electronic equipment, you 
should have this helpful catalog in your reference files... 











*, ® 








Fe NS Sis ns ais ek 


HELIPOT that compacts almost four feet of precision slide wire into a 


case only 134 inches in diameter over thirty-one feet of precision 


slide wire into a case in diameter! 


i Details - the precision construction features 


found in the HELIPOT...the centerless ground and polished 
stainless steel shafts—the double bearings that maintain rigid 
shaft alignment—the positive sliding contact assembly—and many 
other unique features. 


only 3'3 inches 











VO MUASTCATOS = sescsives ond gives bhi dimen 
sional and ele »s of HELIPOTS that are 
sizes to 40 turn, 3 
yi) 


actrical data on the many typ 


from 3 turn, 1} 


5 ohms to 500,000 ohn 


and Drum Potentiometers 


available jiameter diameter 


sizes 3 watts to watts. Also Dual 





/t Describes- and illustrates the various spe- 


cial HELIPOT designs available—double shaft extensions, multiple 
assemblies, integral dual units, etc. 


‘ 
Vid A oe full details on the DUODIAL -the new type 


turns-indicating dial that is ideal for use with the HELIPOT as well as 


with mony other multiple-turn devices, both electrical and mechanical 





If you use precision electronic components 
in your equipment and do not have a copy of this helpful Helipot 


 aaaneaiaal Bulletin in your files, write today for your free copy. 


THE Helipot CORPORATION, 1011 MISSION ST. SOUTH PASADENA 2, CALIF. 


75 

















i Vethatvelia 
Low 


VSWR’s 


with the 





IF IT’S 
SPECIAL 
SEE 
PROGRESSIVE 





KEEP YOUR COSTS DOWN 


Progressive specializes in monu- 
facturing special heads, threads 
and finishes on any metal or alloy 
adapted to cold upset. Please 





write for catalog showing many 
Progressive specials. Catalog in 





cludes purchasing and engineer- | 
ing helps. 

The PROGRESSIVE 
MANUFACTURING CO. 


50 NORWOOD ST. AAT TT) 
ALOE OLS ESIASSISLL 
TORRINGTON, CONNECTICUT 


ENLARGED VIEW 














“ 


PROVIDE DELAYS RANGING 
FROM 1 TO 120 SECONDS 


EATURES:—Compensated for ambient temperature changes from 
—40° to 110° F ..Hermetically sealed; not affected by altitude, moisture 










or other climate changes . Explosion-proof. . . Octal radio base... 
Compact, light, rugged, inexpensive. Circuits available: SPST Nor- 
mally Open; SPST Normally Closed. MODEL 74 MODEL 718 
6 position, 8 position, 
single coaxial single coaxial 
circuit. + Circuit. 
| 
MODEL 72-2 MODEL 72-R 
Double-pole Double-pole 


double throw line 
reversing switch. 


| double-throw. 


BIRD 

“ELECTRONIC 
CORPORATION 

1800 £. 38" ST. CLEVELAND 14, OHIO 





Amperite REGULATORS are the simplest, lightest, cheapest, and most compact method 


of obtaining current or voltage regulation . . For currents of .060 to 8.0 Amps... 
Hermetically sealed; not affected by altitude, ambient temperature, humidity. Represented on the West Coast by: 
Write for 4-page Illustrated Bulletin. NEELY ENTERPRISES 


7422 Melrose Bivd., Hollywood 46, Calif. 


“Te ee Instrumentation for Coaxial Transmission 
W. Toronto 
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THE ELECTRON ART (continued) 


of the theoretical upper limit. At 
lower currents this figure is 
higher; at 10 ma it is 3,000. 

One stage of class-A amplifica- 
tion using simple resonant cavities 
and coupling windows will provide 
7 to 10-db gain at 4,000 mc over a 
3-db-down bandwidth of 80 to 100 
me. 

A new amplifier circuit has re- 
cently been developed which pro- 
vides considerably greater gain- 
band products with the 1553 triode 
in the 4,000-mc range. For example, 
gains of 8 db at bandwidths of 200 
me for a gain-band product of 1,250 
me have been obtained. 

The tube also works well as a 
harmonic generator. It has pro- 
duced enough power for use as a 
4,000-me transmitting oscillator 
from a chain of multipliers begin- 
ning with a piezoelectric crystal os- 
cillator at 40 me. The last stage 
of this array is a 1553 doubler go- 
ing from 2,000 to 4,000 mc with a 
gain of from 0 to 3 db at an output 
level of 300 milliwatts. 


SURVEY OF NEW TECHNIQUES 


AN AUTOMATIC message accounting 
system that will be extended to 
other central offices has been in- 
stalled in the Philadelphia area of 
the Bell Telephone System. In 
operation, the equipment first de- 
terminates the type of message rate 
for the call. A tape perforator re- 
cords the numbers of the calling 
and called parties and the time the 
call begins and ends. The tape is 





Tape punching equipment records a coded | 
pattern for calling and called numbers, 
month, day and time to tenths of minutes 
at which each conversation begins and ends | 
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‘you can BE SURE... iF i7s 





MORE Muelle ™ 


FOR ELECTRICAL APPARATUS 


... 10 Yt COT 


Your apparatus can have higher electrical stamina . . . longer 
operating life... if insulated with Westinghouse “Tuffernell” 
Insulating Varnishes. 

Outstanding among these new varnishes are Tuffernell 
B-161, B-163, and B-165. All are thermosetting; and each 
has specific properties of high resistance to heat. . 

. centrifugal force ... and 
down ordinary varnishes. 

It is because of these properties that Baker-Raulang, of 
Cleveland, chose Tuffernell B-163 for their well-known line 
of industrial trucks, tractors, and cranes. They like B-163's 
deep penetration of windings, giving beter heat transfer 
and cooler-running motors. They have found, too, that B-163 
is economical and faster to use, and stands up in rugged service. 

The complete Tuffernell line includes Insulating Varnishes 
and Compounds for your application. All are described in 
Bulletin 65-120, available on request. 

Investigate Tuffernell today for your needs. Call your nearby 
Westinghouse office, or write Westinghouse Electric Corpora- 
tion, Dept. 34, P.O. Box 868, Pittsburgh 30, Pennsylvania. 

J-06418 


. Moisture 
to other enemies that break 


stinghouse 


TUFFERNELL INSULATING VARNISHES 


—for every electrical need 
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THE ELECTRON ART (continued) 


then transferred to the accounting 
office where another machine tabu- 
lates the stored data ready for bil- 
ing. Like the dial system, this equip- 
ment is a stride in reducing tele- 
phony to an entirely automatic 
basic. 


RURAL RADIO receivers in Russia 
are being powered by wind-driven 
generators. The present sets that 
are in production at a Moscow 
factory, each of which operates 
hundreds of loudspeakers and has 
provision for a_ record player 
and microphone for reproducing 
speeches at collective farm meet- 
ings, are too powerful for average 
collective farm communities. Ac- 
cordingly, factory engineers have 
designed a compact set the 6-8 volt 
generator of which is driven by 
wind vanes of 7-feet diameter. 
Storage batteries float on the line to 
operate the receiver, which has a 
3-watt output for operating 30 to 
40 loudspeakers, and lighting. This 
receiver is undergoing laboratory 
testing prior to organization for 


‘ mass production. 
bitte get to the hile A 
MAGNETIC recording techniques are 
T be g F A L % E B Oo T T o Mi used to simplify operation of mo- 


tion picture equipment on location 
Some things are built with a false bottom like the glass reiggee~ RCA recorser (Model PM- 
61). The unit is a modification of 
a photographic recorder. Although 





above, and deceive you into thinking you're getting 


more than you are. Substitutes for mica, too, sometimes it employs standard size 35-mm 
‘ film, one side of the film is coated 
appear to offer many of the unique advantages of with iron oxide powder. Immediate 
mica. But don’t be misled! Wherever insulation is im- playback is thus possible; the life 
? f th d is vi y limitless. 

portant, beware of the false bottom every time. Be- ee ee ee 


cause there is no substitute for mica; no substitute, 


either, for the experience, the resources and the service 


that are exclusive with Macallen Mica. 





Magnetic recording makes possible this 
portable film sound recorder for use on 
location, which has reduced size and 
weight over comparable optical equip- 





You Need the EXTRA MARGIN of SAFETY You Get with Macallen Mica 


THE MACALLEN COMPANY, BOSTON 27, MASS. ment. Unit at lower center houses both 
CHICAGO: 565 W. Washington Bivé, CLEVELAND: 1231 Superior Ave. recording and playback heads 








~ 
oo 
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NEW PRODUCTS 


continued from p 134 


comprises a mount casting and at- q F AND VIDEO COMPONENTS 
taching bracket supporting a motor E * vite 


zine take-up drive. For users who 
desire continuous viewing of the c-r 
tube screen during recording, there 
is now available a binocular split- 
beam viewer equipped with a 
special color-selective filter that 
obviates the danger of fogging film 
when a P11 sereen is used. 


and magnetic clutch for the maga- 
FOR PRECISE CONTROL 





VIDEO 
FIXED 
ATTENUATORS 






Graphie Sound Recorder 





. ae TYPE 
SouND APPARATUS Co., Stirling, | V-154 
N. J. Model FRA direct ink-record- | cucure ‘ 
° a . oan es > mw network. z , ea 
ing instrument plots a curve of any IMPEDANCE: 50 ohms. RF-155 CIRC L IT: “T” network or 
changing measurable quantity that LOSS: 5 20 DB equivalent. 
as te nmahie Wile: a: Me f ee eee IMPEDANCE: 75 ohms. 
can be converted into a d-c or a-c ACCURACY: + 26% at DC LOSS: 1 to 20 DB 

é é : oc é “X. JOSS: 02 , 
voltage. Ranges can be recorded on IMPEDANCE ACCURACY: Same ACCURACY: + 1% at D.C. 
either a linear or logarithmic scale. as series RF-540 F pe ha ne CHARAC- 
The unit illustrated is available in a F Fag ye Essentially 


VARIABLE 
ATTENU- VIDEO 


ATORS —_YARIABLE 


see ATTENUATORS 


g*o 
* ioe 









CIRCUIT: w network. SERIES V-250 
IMPEDANCE: 50 ohms. CIRCUIT: “T” network. 
died NO. OF STEPS: 4 (push-buttons.) IMPEDANCE: 75 ohms, 
56 double-chart-speed combinations RESISTOR ACCURACY: + 2¢% of Se ae ACCURACY: 
from 45 inches per minute to 0.5 FREQU ENC ¥ CHARAC.- 
inch per hour and for recording IMPEDANCE ACCURACY: Terminal TERISTICS Essentially 
frequency ranges from 2 to 200,000 | impedance of loss network essenti- flat to 10 MC. 
-veles ‘A -alibrati t 1 . ally flat from 0-225 MC. No.of DB Per Total 
ag A ¢ali cep control is LOSS: Type. Steps Step B 
uilt in. Typical < ications in- | Se V-250 10 1 
ne ace “s vr oe o Type RF-540—1, 2, 3,4 DB (10 DB y.251 10 422 20 
clude tl e fie c so acoustics, electro- | total.) V.252 20 1 20 
acoustics, noise and vibration, loud- Type RF-541—10, 20, 20, 20 DB (70 -253 20 2 40 
ness, strain and pressure, and field DB total.) ‘These units will be suppl 
: = y R49 < oe , Se s 2» supplied 
strength. Type RF-542—2, 4, 6, 8, DB (20 DB with co-axial connectors or 
total.) regular terminal boards with 
Type RF-543—20, 20, 20, 20 DB (80 lugs. 
Electronic Gas Filter DB total.) NOTE: A video push-button 
ae ; se le . ‘ SUGGESTED APPLICATIONS control, similar to the R.F. 
rRION, INC., 1000 Island Ave., Mc- ; push-button unit shown, is 
Kees Rocks, Pa. Unit 11594 is a @ In signal generators. available. Additional in- 
new electronic gas filter to enable | @ In field strength measuring equip formation will be furnished 
. : i ment. on re quest. 
steel mills to clean the coke oven 


} ; : @ Nucleonic and atomic research. SUGGESTED APPLICATIONS 
ras that accrues as a by-product in oe ee 
petals yr | @ Television receiver testing. @ In television video circuits 


| @ Wide-band amplifiers. where a wide frequency 
| @ Pulse amplifiers. range without change of 
: : P oanocial 
@ Any application where attenuation rm ones is of special 
- , ‘a Ort Cc 
f UHF is required . . 
; * u @ Wide-band amplifiers. 
Patent applied f @ Pulse amplifiers. 


oy 


OE SAE RAL AV EUS 
NEWARK 4 NEw JERSEY 
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The Model 53 Breaker-type D.C. Ampli- 
fier was developed for the measurement 
of d.c. and low frequency a.c. voltage in 
the microvolt and fractional microvolt 
region. It is compact, portable, and makes 
an excellent jake ement for the suspen- 
sion galvanometer. The output of the 
amplifier is sufficient to operate standard 
meters and recording devices directly. 
It has been employed for the amplifica- 
tion ofinfra-red detectors, thermocou les, 
voltaic photocells, and the like, both in 
research and industrial applications. 


THE PERKIN-ELMER CORPORATION 


* CONNECTICUT 


Dept. 53, GLENBROOK 


An Electronic 
Replacement 
For Sensitive 
Galvanometer 
Systems 


Among the advantages of this amplifier 
are the following: 


1. Noise level that approaches the the- 
oretical limit imposed by Johnson noise. 

2. Extremely es zero drift (less than 
005 » V after warmup). 

3. Freedom from the effects of vibration 
such as found in moving vehicles. 

4. Response characteristics permitting 
overall amplification flat from 0 to 10 cycles 
per second. 


5. Reliability, as demonstrated by units | 
which have been in continuous operation | 


for several years. 











TOROIDS — Cased and Uncased 





aa toroids from % in. o-d up. Wound to the rigid re- 
quirements of Lenkurt Carrier Systems, t 1ey can be made accurate 
within 0.1 per cent. Available to specifications with emphasis on 
magnetic and temperature stability. 


Made with two balanced windings, 


tapped or untapped, im- 


pregnated or not, as oS tg Also 


available with meas 


tions. Write for further data: 


LENKURT ELECTRIC CO.. olenkuit 


CALIFORNIA 


SAN CARLOS ° 


180 


ed seconda- 
ries for impedance-matching applica- 


Lenkurt knows how 














115 volts: 

400-800 Cycles—140 C.F.M. 

400-1600 Cycles—15-20 C.F.M. 
NOW IN PRODUCTION 


Other frequency ranges available 


GEAR MOTORS, AXIAL FLOW FANS 
AND MOTORS ALSO FURNISHED 


These Induction Motors and Blowers 
are designed for use with engine 
driven alternators supplying variable 
frequency power throughout a wide 
| range. They are very suitable for use 
in cooling tubes and amplifier boxes, 
band switching or driving mechanisms 
on military and electronic equipment. 


ALSO NEW 
PERMANENT MAGNET 


ALTERNATORS 
For critical Instrument 
and Equipment Applica 
tions. 

PURE WAVEFORM 
1, 2, or 3 Phase 
2, 4, 6, 8, or 12 poles 






All Frequencies 


Special Types for customer needs 
Standard Types Available. 
Continuous Duty 


N2A 
N2B 
N3C 
N4aA 
N6A 


115V;, 3 Phase, 45VA, 400 cycle at 6000RPM 

115V; 2 Phase, 15VA, 60 cycle at 3600RPM 
15V, 1 Phase, 1.1VA 180 cycle at 3600RPM 
70V; 1 Phase, 10 VA, 60 cycle at 3600RPM 
45V; 1 Phase, 25 VA, 1000 cycle at SOOORPM 


EASTERN AIR DEVICES, INC. 
585 DEAN ST., BROOKLYN 17, N.Y. 


DESIGNERS AND BUILDERS OF STANDARD 
AND SPECIAL ROTATING EQUIPMENT 
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NEW PRODUCTS (continued) 
the manufacture of coke. Power 
requirements are 11 kw, either 110 


or 220-volt, single-phase, 60-cycle New—unique— superfine 


Radiation Components 


a-c. 
5801/VX-41A 
Pickup Arm The 5801/41-A sub-miniature electrometer 
4 tube is designed especially for the needs of 
PROCTOR SOUNDEX CorP., 133 North exacting _ instrument performance and _ its 
6th Ave., Mount Vernon, N. Y. The characteristics are ideal for many types of 


: : radiation measuring instruments. Features a 
new pickup arm features a carrier 10 milliampere filament current and grid re- 
which slides the cartridge in and sistance of 1015 ohms minimum. 


5803/VX-34 


A new sub-miniature triode 

| for exacting requirements 

of extremely low plate volt- 

age and high transconduct- 

ance. Essential character- 

istics are: E¢ 1.25 volts, If 

10ma., Ep 7.5 volts, 1-10-14, 

| Gm 150, Mu2. Now avail- 





able. 
out of the unit offering instant sub- 
stitution with all standard and 1-p 
microgroove cartridges; a stylus 
. VXR-130 


yressure scale ser » rye s 

pressure scale inscribed in gram The VXR 130 sub-miniature gaseous voltage 

regulator tube provides a tube of unusual 

stylus pressure selector knob. * stable voltage regulation where such regulation 

must be maintained over a long period of time. 

. af . Regulation is at 130 volts over an operating 
Dynamic Noise Suppressor range of 1.0 to 2.5 ma. 


and a zero setting pointer; and a 


HERMON HOSMER SCOTT, INC., 385 
Putnam Ave., Cambridge 39, Mass. 
The new oversize output trans- 
former of the 210-A_ laboratory 
amplifier with dynamic noise sup- 


Hi-Meg resistors 


Hi-megohm resistors, vacuum sealed, 
are used in all ion chamber radiation 
measuring instruments and electro- 
meter circuits where accuracy and 
stability are required. Available in a 
range of 108 to 1013 ohms. 








pressor reduces hum level to 86 db 


below maximum power output 1B87 
under normal operating conditions. The new 1B87 sub-miniature Thyrode ‘ 
Actual hum power level is 0.05 is designed to operate at 900 volts with 


a plateau greater than 100 volts and a 
nominal background counting rate of 
12 counts per minute. 


microwatt. 


Accelerometer Tube 


1B85 

MULLARD ELECTRONIC PRODUCTS The 1B85 Thyrode, actual size introduces a 

LTp., Century House, Shaftesbury new advancement in counter tube construction. 

' 19 ? om It is a rib reinforced aluminum, self quenched, 

Ave., London WC2, England. Type beta, gamma, counter tube operating at 900 
DDR100 accelerometer tube is an volts. Wall thickness 30 mg./cm2. 


all-glass loctal type that may be 
mounted in any attitude, for the 
measurement and recording of vib- 
ration on aircraft in flight. It is 
a double diode with anodes elastic- 





5806 HOUGH AVENUE 
CLEVELAND 3, OHIO 





ELECTRONICS — April, 1949 181 








A DOUBLE-NEEDLE 


PICKUP CARTRIDGE 


with Top Quality Performance Characteristics 
plus the most convenient needle replacement 


arrangement that has been devised. 


Whe Aeetatic 


LQD TURNOVER TYPE_ 
CRYSTAL wt 
CARTRIDGE 











A GENTLE PRY with penknife or 
comes out of the Astatic LQD Double-Needle Cartridge when replace 
ment is necessary 
removing cartridge from tone arm, without so much 
screw or use of other tools 


blade snaps the new needle into place 


at low frequencies 
convenient utility of the Astatic LQD Double-Needle Cartridge 
able with or without needle guards 


; Sep 


screw driver. and ONE needle 


without disturbing the other needle, without 
as the turn of a 
Gentle pressure with the tip of a knife 


This simple arrangement has 


spearheaded a resounding welcome by Inarge users for Astatic’s new 
LQD Cartridge 


Astatic type “Q” Needle, with three mil tip-radius, and 


with one mil tip-radius, are employed established types 


which have been on the market for some time and are readily available 
The relatively high vertical and lateral compliance of this needle design 
affords appreciable reduction in needle talk, contributing greatly to the 
new cartridge’s high standard of reproduction 


Listening tests by prospective users have prompted such comments as 
Unquestionably the best we've heard 


You are urged to make your 


own comparisons, note the excellent frequency response particularly 


judge for yourself the performance qualities and 
Avail 


SPECIFICATIONS 


Stamped aluminum housing. 
Frequency response—50 to 7,000 c.p.s. 
Output—!.2 volts (Audio-Tone Record, 78 RPM) 


-75 volts (Columbia 281 Record, 33-1/3 RPM). 


Recommended needle pressures—I5 grams for 78 RPM and 6 to 8 
grams for 33-1/3 RPM. 


ete) 1 Jel) Vale, | 


CONNEAUT. OW!IO 


1 CAMADA Camadram astaliC (1B TORONTO Ontamo 





Astetic Crystal Devices manufactured under Brush Development Co. patents 











(continued) 


NEW PRODUCTS 


ally supported so that the anode 
impedance is varied when the tube 
is subjected to acceleration. In 
practice, the tube is rigidly clamped 
to the structure under test and the 
measurement is expressed in terms 
of a current change in a Wheat- 
stone bridge circuit of which the 
anode-cathode impedance of the 
accelerometer tube forms adjacent 
arms. The frequency range ove) 
which the response to a sinusoidal 
acceleration can be considered inde- 
pendent of frequency is 0 to 250 
cycles. The resonant frequency of 
the tube is 1 ke and the maximum 
acceleration range is 100g. 


Time Delay Relay 
AGASTAT DIVISION, AMERICAN GAS 


ACCUMULATOR Co., 1029 Newark 
Ave., Elizabeth 3, N. J. The new 


time-delay relay for radio and tele- 
provides 


vision transmitters an 


o [313/313 a3: 
ARBAB 





initial time delay of one minute. 
Time delay starts when the coil is 
energized. Once the timing cycle is 
complete the unit switches off. Res- 
toration of power within 1 to 15 
instantaneously re-estab- 
lishes the circuit. After 16 seconds, 
time delay is proportional to the 
length of time of the power failure. 


seconds 


Piezoelectric Gages 


CAMBRIDGE THERMIONIC CORP., 437 
Concord Ave., Cambridge 38, Mass., 


now has available piezoelectric 
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can Tl you why 


SIMPSON ELECTRIC COMPANY 
ada Bach Simp 4. Lond 

















aly: {COVA yy ilicone - 












air- spaced articulated ) 
R.- CABLES Bn 





Increased Volume 
Cuts Cost of Silastic* 


Design engineers weigh the properties and 
service life of a material against its price per 
pound. Sometimes there is only one material 
that will serve the purpose and price becomes 
relatively unimportant. That has been true of 
Silastic, the Dow Corning Silicone Rubber. But 
this initial market for Silastic has now become 























LOWATTEN] ImpeD | ATTEN [LOADING « large enough to permit more efficient produc- 

THE LOWEST EVER TYPES | OnMS sn0oel ae as | tion and the opening of new markets through 
CAPACITANCE OR Ai 74 | 4.7 | OM | 0.36 | | @ price reduction of 20 to 45 cents a pound. 
ATTENUATIO N A2 | 74 | 1.3 | 0.24/044| a aaetl In the aircraft industry Silastic found a good 
. A34 | 73 |0.6/ 4-5 |0.88 3 | initial market because it is the only resilient 

° ° ATTEN 2 | material that withstands hot oil and both high 

We are specially organised —— par monde ing oD. | and low temperatures. Typical uses are: sealing 


to handle direct enquiries 
from overseas and can give 





| thermal anti-icing systems; gasketing engine 


ci 7.3 | 150 | 2.5 |036 rocker boxes; and flexible heating ducts. 


PC 1 |10.2 | 132 | 3.1 [0.36 Mamas 
cu | 6.3 | 173 | 3.2 [0.36 

SMMEDIATE DELIVERIES FOR USA. yw ChG EL 
ea oe ee ny ee C22 |5.5 | 184| 2.8 |0.44 
Billed in Dolla Settlement by y ur check. =a tea lisili a 10484 | 
€33 [4.8 | 220| 2.4 |0.64 

Rr A "wNele pin c44 144 [252] 2-1 [1.03 | 
| 








Silastic tubing 
reinforced with 
glass cloth is used 
to seal heating 
and ventilating 
ducts operating at 
350-400° F. in 
Consolidated's 
Vultee Convair 
liner; in jet type 
planes at temperc 
tures of 350-450 
F. and under pres 
¢ sures up to 150 
S psu 














ransaction @s simple as any focal buy 


























Very Low Capacitan 
Nt Very Low Capac an 








In the automotive industry gaskets are one of 


pg 8 stig ADY- | | many applications for Silastic now under test. 
STANDARDIZED foun) 2 “9 
METAL EQUIPMENT | 


ADAPTABLE FOR EVERY REQUIREMENT. | 
Par-Metal Equipment offers many features, including fyunc- | 
tional streamlined design, rugged construction, beautiful 
finish . . . plus ADAPTABILITY. Eliminate need for special 


SS -to- i i j PHOTO COURTESY 
13 SYT 25 H} made-to-order units on many jobs. ——————— ; CONTINENTAL MOTORS CORPORATION 




















Silastic gaskets in the push rod 
] ond tube assembly of Continental's 
Silastic -> PP air cooled truck and bus engines 
oo withstand hot oil and temperatures 

ronging from —90° to 500° F 
Only Silastic is serviceable at temperatures in 
the range of —70 to —150° F. and upward 
of 500° F. It also has exceptional resistance to 
weathering and to many chemicals, excellent 
dielectric properties and water repellency. For 
more information phone our nearest branch 

office or write for pamphlet No. F5-N-2. 


“TRADEMARK REG. U.S. PAT. OFF 


Engineers and manufacturers will ~< 
effect economies with Par-Metal |! »| 
Products, which are available for 
every type of job from a small 
receiver to a deluxe broadcast 
fransmitter. 











DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 
Atlanta «+ Chicago «+ Cleveland «+ Dallas 
los Angeles + New York 
u | In Canada: Fiberglas Canada, Ltd., Toronto 
‘ In England: Albright and Wilson, Lid., London 


























Professional techniques and years 
of specialization are reflected in 
the high quality of Par-Metal. . . 


PAR. 

CABINETS CHASSIS _ggeraanaaDae aw 

PANELS «RACKS  igaaeepeceiieeeiagg/ 
seu os Canty, aad gy orning 
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“record ngs from Neto (00s! | 


Accurate recordings of 





variable from 0 to 12 me, and a 
marker generator is built in. Out- 
put impedance is 5-125 ohms. There 
















are directly calibrated markers, 20 voltages, pressures, strains, 
to 30 me for trap, sound and video 


) vibrations and countless 
i-f alignment 


e Investigate Brush 


other phenomena. 


F ori measuring devices 
Selenium Rectifiers 


INTERNATIONAL RECTIFIER CORP., 
6809 S. Victoria Ave., Los Angeles 


before you buy... 
they offer more for 


43, Calif. The selenium rectifier Socmeiied we si Wh 
. . nent in on a 

stack illustrated features a special : se nes ¥ 

moistureproof finish capable of recordings by — not have a Brush 

withstanding salt spray for periods Oscillographs make their use 


? 
olenaey anual field engineer call? 


At no obligation, of 
course. Just call or 


wriite..today..you 


Either A.C. or D.C. signals can will find it worth a 
be measured. Whenever 


few seconds’ time! 


up to 200 hours. Plates are made 
in six different sizes. Power re- 
quirements from 2 volts and 150 ma 
up to 5,000 volts and 10,000 amperes 
can be handled with efficiencies 
varying from 65 to 85 percent. Each 
plate is rated at 26 volts rms in- 
verse voltage. 


desired, recordings may be stopped 





for notations on chart-paper. 


Television Leadin 

FEDERAL TELEPHONE AND RADIO 
CorP., 100 Kingsland Road, Clifton, 
N. J. Intelin L-111 is a new 300- 
ohm shielded, balanced line de- 


THE 3405 Perkins Avenue + Cleveland 14, Ohid, WiSiALOe 
Viklbds -MINGNETIC RECORDING DIV. + ACOUSTIC PRODUCTS OVINE 
DEVELOPMENT CO. COUMDUSTRIAL INSTRUMENTS DIV. « CRYSTAL OIMISION OE: 


Canadian Representatives: A. C. Wickman, (Canada) Ltd.. P.O. Box 9 Station N, Toronto 14 
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THE CENCO-MEGAVAC PUMP 


is an excellent mechanical unit for high speed 
evacuating in cathode-ray and television tube pro- 
duction. This pump is proved for fast initial evacua- 
tion and dependable and trouble-free service. 
Makes an ideal unit for backing glass or metal diffu- 
sion pumps. Speed at | micron, 375 ml; vacuum, 0.1 
micron or better. No. 92015A Cenco-Megavac Pump 
mounted with base and motor for 115 volt, 60 cycle 


Po kicrteeviktnn dia iareionaane’ $198.00 


Also available with motors for 
other voltages and frequencies. 


Write Dept. B. |. for engineering 
Bulletin 10 “High Vacuum Equipment’. 


Ray Tube 


Kinescope manufacturing opera 
tions at the RCA Tube Depart me..t 
plant, Lancaster, Pennsylvania 





CENTRAL SCIENTIFIC COMPANY 
Scientific Apparatus + Instruments » Chemicals 


1700 IRVING PARK ROAD, CHICAGO 13 


NEW YORK BOSTON SANFRANCISCO NEWARK 






LOS ANGELES TORONTO MONTREAL 





NEW PRODUCTS continued) 


signed for connecting television an- 
tennas to receivers. External noise 
that would normally be picked up 
by an unshielded line acting as an 
antenna is thereby eliminated. 


High Voltage Supply 

GENERAL ELECTRIC CO., Schenec- 
tady 5, N. Y. A new wide-range 
power supply with continuously 
variable voltage output 


be 


7 
oa aad 
ee 

Ss 


from 500 to 


— 

50,000 volts has a maximum cur- 
rent output of 1 milliampere. It 
has been designed for use in elec- 
tron diffraction studies research on 
high-intensity cathode-ray screens, 
electron microscopy, and projection 
television experiments. High vol- 
tage is obtained by means of an r-f 
oscillator at 40 ke. 


Ceramic Mikes 

ASTATIC CoORP., Conneaut, Ohio. 
With the exception of a few special 
types, each of the well-known crystal 
microphones manufactured by the 
company is now available with 
piezoelectric ceramic elements. The 
new units are identical in outward 
ae : 


appearance to the olde rvstal 
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NEW PRODUCTS (continued 


types. The latter units are immune 
to extreme climatic and artificial 
heat and the operable humidity 
range is extremely wide. 


Breakdown Tester 


ELECTRICOIL TRANSFORMER CO., 
417-421 Canal St., New York 13, 
N.Y. A portable insulation break- 
down tester now in production has 
an output up to 11,000 volts rms in 
100-volt steps. Breakdown actuates 





a buzzer and pilot lamp. A high 
reactance circuit limits output cur- 
rent to a low value to prevent 


destruction of the material under 
test and to lessen operator hazard. 


Input Transformer 

UNITED TRANSFORMER COoRP., 150 
Varick St., New York 13, N. Y. The 
MA-1 Adaptor is an input trans- 
former designed for matching low- 





impedance microphones and pickups 


to high-impedance circuits. The 
init matches any source from 50 
to 500 ohms impedance to grid. Re- 
sponse is essentially flat from 50 to 
10,000 eveles. 


Antistatic Welding 

MID-STATES EQUIPMENT CorpP., Chi- 
cago, Ill. A remote-control device 
for welding machines with auto- 
matic are stabilizer shuts off the 
high-frequency unit whenever the 
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MICROSEN PRESSURE TRANSMITTER 
Means “ONE-POINT” Pressure Indications 


An economical, efficient and accurate method of 
transmitting pressure indications to a central con- 
trol point, through simple electrical wiring, is pro- 
vided by the ew Microsen Pressure Transmitter. 

Such transmission avoids the dangers and diff- 
culties present with long pressure lines that must 
pass through areas where leakage or fracture of those 


lines may cause serious damage. 


The complete installation is simple and easy. The 
transmitter is connected to the pressure source in 


exactly the same manner as a Duragauve. 


Since the power supply can be any of the normally 
used circuits commonly available in industry, the 
electrical connections are equally simple. All models 


are available in standard Duragauge pressure ranges. 


Write for specific information. 


rs MICROSEN 


“me ) PRESSURE TRANSMITTER 
1 ‘Product of 

MANNING, MAXWELL & MOORE, INC. 

BRIDGEPORT 2, CONNECTICUT 


i) 
z 
z 
z 
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TRADE MARK 


TIMING MOTORS 


AND 


TIME MACHINES 



















Never Need Oiling . . . Operate 
Efficiently In Any Position... 
Motor is equipped with oil storage reservoir and 
patented oil feed to bearings. Rotor shaft, reduc- 
tion train, and output shaft, all have double bear- 
ings to reduce vibration and assure quiet, efficient 
operation when mounted in any position. 


Brass Gears Operate Against 
Steel Pinions—Steel Shafts 
Operate In Babbitt Bearings 


There is no compromise for quality in the design 
and construction of SYNCHRON Timing Motors 
and Time Machines! If you have any timing de- 
sign problems, SYNCHRON offers the benefit of 
long experience and capable design assistance. 
Write for catalog and engineering data. 


HANSEN MANUFACTURING (CO., 


Princeton 10, INDIANA 





Established 1907 - a Pioneer in Synchronous Motors 








74e SYMBOL of QUALITY for 62 YEARS 


WASHERS . . . Standard and Special, Every Type, Material, Purpose, 
Finish ... STAMPINGS of every Description . . . Blanking, Forming, 
Drawing, Extruding. 


Your most dependable source of supply — the world's largest manufac- 
turer of Washers, serving Industry since 1887. Over 22,000 sets of Dies. 
Submit your blueprints and quantity requirements for estimates. 


WROUGHT WASHER FE ,| 


MANUFACTURING CO... 


The World's Largest Producer of Washers 


2118 S. BAY ST., MILWAUKEE 7, WIS 
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3¥2 KW 
VACUUM TUBE 


BOMBARDER 


or 


INDUCTION 


HEATING UNIT 


| 


wer 


me 


® 
; 
3 
ay 


or) 





Only $975 


Never before a value like this 342 KW bom- 
barder or high frequency induction heater . . . 
for saving time and money in surface harden- 
ing, brazing, soldering, annealing and many 
other heat treating operations. Is 


Portable . . . mounted on four rubber 
coasters. Width 1414"; depth 27”; 
height 4214"; weight 300%. 


Operates from 220 volt line. Complete with 
foot switch and one heating cail made to cus- 
tomer’s requirements. Send samplec of work 
wanted. We will advise time cycle required 
for your particular job. Cost, complete, only 
$975. Immediate delivery 


Scientific Electric Electronic Heaters are made 


in the following ranges of power: 1-2-3-5-744- 
10-1214-15-18-25-40-60-80-100-250. KW 


Sc e “ee 
ELM ile 


Division of 
“§$” CORRUGATED QUENCHED GAP CO. 


105-119 Monroe St., Garfield, N. J. 
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NEW PRODUCTS continued 
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om 


welding electrode is not actually in 


contact with (grounded by) the 


workpiece. In this way, the high- 
frequency emanations that other- 


wise cause severe interference to 


broadeast radio and television can 


be eliminated. 

Industrial VTVM 

GENERAL ELECTRIC CO., Schenec- 
tady, N. Y. Type AA-1 vacuum-tube 


voltmeter has a calibrated range 
from 0.001 to 300 volts at all fre- 





quencies from 10 cycles to 1.5 mega- 
In addition, the meter scale 


cycles. 
is graduated in decibels covering a 
range from minus 52 to plus 52 db 
from a reference level of 1 
watt at 600 ohms. 


milli- 
A ten-position 
push button switch selects the de- 
sired working range. 


Diode Probe 


RADIO CORP. OF AMERICA, Camden, 
N. J. Type WG-275 twin-diode 
probe has recently been made avail- 
able for use with Voltohmyst meter 
type WV-95A. The probe has a 
substantially flat response from 30 
cycles to 250 megacycles and reads 
sine-wave voltages directly in rms 
values. Peak-to-peak voltages of 
both sine and complex waveform 
can be obtained by multiplying the 
meter-scale reading by a factor of 
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Maximum Wattage 
Dissipation for Size 





: 7 COMPACT, rugged type M 25 watt rheostat offers exceptional 


heat dissipation. An exclusive Hardwick, Hindle feature is the 


lock tab which prevents deformation of the contact arm due to 
rough handling. Its steel stop pin will withstand over 40 inch 
pounds torque. 

The resistance element is wound on a pure mica strip, embedded 
in vitreous enamel and sealed in a ceramic base—thus bonding 
inseparably the winding and base. 

And in our type M rheostats you have a choice of 2 types of 
contact mechanisms, either a carbon brush or a spring metallic 
contact. And also a choice of 2 types of bases designed for either 
lug type or screw type terminals, or any combination thereof. 

Other types of Hardwick, Hindle rheostats, and our many re- 
sistors offer you valuable exclusive advantages. 


Write us today. Our engineers are at your service. 


HARDWICK, HINDLE, Inc. 
Rheostats and Resistors 


Subsidiary of 


THE NATIONAL LOCK WASHER COMPANY 
NEWARK 5,N. J. Established 1886 =U. S. A. 








251 WEST 19th STREET ° 


























eh, AY7, pilell of 


and Navigation 





wenty-seven years ago Radio Receptor’s engineers 
launched an intensive campaign for better air 
traffic control and navigation through radio. 


As a pioneer in this field many new developments 
of a radical nature followed, resulting in greatly im- 
proved transmitting and receiving units. 


At the beginning of World War Il the experience 
gained during those early years was effectively ap- 
plied in the solution of the more complex problems 
created by war conditions, including combat flying. 
Our contributions to the Armed Forces throughout 
the war have written a brilliant page in the history 
of air communication—a background of outstanding 
achievement that we point to with justifiable pride. 


Today Radio Receptor is actively engaged in the 
development of new equipment to meet the require- 
ments of RTCA and ICAO. Constantly alert to the 
rapid advancement in air navigation practice, we are 
always able to offer precision equipment engineered 
to the user’s specific needs. 


Radio Receptor Equipment will now be found in 
practically every major airport, furnishing a daily 
demonstration of high efficiency and dependability 
in air traffic control and navigation under the ex- 
acting requirements of modern flying. 


Write us for Catalog 


Communications Division 


GP RADIO RECEPTOR COMPANY. INC. GD 


Since 1922 in Radio and Electronics 








" QUTSTANDING 


ACHIEVEMENT 
in Gir Traffic Control 


NEW YORK 11, N. Y. 


NEW PRODUCTS (continued) 





2.83. In measuring unsymmetrical 
voltage waves, the full-wave circuit 
of the diode probe eliminates errors 
inherent in half-wave probes. 


Gamma Survey Meter 

BAY INSTRUMENTS AND DEVELOP- 
MENT, 2200 Woolsey St., Berkeley 
5, Calif. Type H300A gamma-ray 
survey instrument has been de- 
signed for uranium prospecting. A 
resistor-quenched Geiger tube 


(available — separately ) permits 





small size and circuit simplicity. 
The tube, operating at 300 volts 
froma single battery actuates head- 
phones without amplification. The 
probe can be used on cords up to 
250 feet for sounding test holes. 


Television Transformers 


CHICAGO TRANSFORMER DIVISION, 
3501 W. Addison St., Chicago 18, 
lll. Now available from stock is a 
complete line of television trans- 
formers designed to fit the circuits 
of leading te-evision receiver manu- 
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NEW PROCUCTS (continued 


facturers. Included are power, 
vertical blocking oscillator, vertical 
scanning output, and horizontal 
scanning output transformers. <A 
four-page illustrated catalog with 
complete descriptions and dimen- 
sions is available. 


Wire Breakage Detector 

UNIVERSAL WINDING CO., Provi- 
dence 1, R. I. A new type of wire 
breakage detector is now available 
for application to either overend or 
unrolling tension used on No. 102 
Universal coil-winding machines. 
The device operates through a lever 


. make TUNING as 


EASY AS VIEWING with 


S.S.WHITE FLEXIBLE SHAFTS 


Here’s a simple way to do it. Just use S.S.White 
flexible shafts to connect the tuning knobs to their 





respective circuit elements. Doing this enables you 
to mount the knobs where the set can be tuned from 





a comfortable standing position regardless of where 


activated by the tension compen- the tuning elements themselves are located. 
sators. This lever is equipped with 
a splash type mercury switch that S.S.White remote control flexible shafts are ideal 


is connected to the counter solenoid for this purpose, having been used for many years 
When the mercury switch is agi- P . : P . 

ese : h ne in all types of radio equipment. Their special con- 
tated, it operates the so enoid which 


in turn disengages the clutch in the struction assures minimum angular deflection under 
winding head and stops the arbor. load and practically equal deflection in either direc- 

tion of rotation. When properly applied, they are 
Low-Current Chopper as smooth and sensitive as a direct connection. 


STEVENS-ARNOLD INC., 22 Elkins 
St., South Boston 27, Mass. Type WRITE FOR THIS FLEXIBLE SHAFT HANDBOOK 
240 d-c or a-c chopper is a single- 
pole, double-throw electromechani- 
cal chopper, rectifier (demodu- 
lator) or square-wave generator 


260 pages of technical data on how 
to select and apply flexible shafts. 
Copy sent free if you write for it on 


your business letterhead and men- 





tion your position. 


SS.WHITE oys TRIAL wrision 


me DEPT 10 EAST 40th ST., NEW YORK 16, N. Y. a= 


FLEXIBLE SHAFTS AND ACCESSORIES 
MOLDED PLASTICS PRODUCTS—MOLDED RESISTORS 


One of Americas AAAA Industrial Enterprises 
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portable TV scope 


¥ Response Flat to 5 Mc 
V Built-in 2-.s Delay Line 


@ Truly a laboratory instrument, the 
W O-79A 3-inch oscilloscope is outstand- 
ing for a wide range of research and 
industrial applications. It is particularly 
useful for the observation and measure- 
ment of phenomena such as TV synchron- 
izing and deflecting voltages, ignition 
waveforms, pulses, and radar signals. The 
WO-79A will accurately display i-us 
pulses and other waveforms which have 
extremely steep leading edges, such as 
are encountered in photo-flash devices 
and electro-mechanical relays 

The WO-79A features a triggered saw- 
tooth sweep with a delay network, two-to- 
one trace expansion, frequency response 
from 10 cps to 5 Mc, calibrating meter 
for voltage measurements, high voltage 
for photography of transients, wide-range 
centering controls, and retractable light 
shield. It is shipped complete with com- 


¥ Triggered Time Base 


¥ Intensifying and Blanking Amplifier 


pensated attenuating cable, and with a 
direct probe cable. 

Ask your local RCA Test and Measur- 
ing Equipment Distributor for further 
details, or write RCA, Commercial Engi- 
neering, Section +2DY, Harrison, N. J. 





SPECIFICATIONS 
Frequency Range 
Vert. Amplifier 20%, 10 cps to 5 Mc 
Horiz. Amplifier + 10%, 10 cps to 500 kc 
Deflection Factor: (for 1000 volts at second anode) 
Vert. Amplifier 0.18 RMS volt/inch* 
‘ 10.5 peak-to-peak volt/inch 
| 0.46 RMS volt/inch* 
1 1.3 peak-to-peak volts /inch 
Sweep Frequency Range 20 cps to 250 ke 
Triggered-sweep Repetition Rate .up to 50 ke 
Blanking Return trace blanked on 
triggered deflection 
105/125 volts, 50/60 cycles 


Horiz. Amplifier 


Power Supply 


Power Consumption -200 watts 

Dimensions 14'4° high, 8%" wide, 
18\4" deep 

Weight 42 Ibs 


*For Sine Waves 











Availabie from your RCA Test and Measuring Equipment Distributor 


4)) RADIO CORPORATION of AMERICA 
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TEST AND MEASURING EQUIPMENT 


HARRISON. W. J. 








NEW PRODUCTS (continued 


that will operate at any frequency 
in the range from 10 to 509 cycles 
Contacts will handle up to 0.05 
ampere. Further details of coi 
ratings and mechanical arrange- 
ments are given in catalog 232A 
New ratings have been assigned 
the type 222 so that it can be used 
up to 0.5 ampere 


Two-Pole Motors 

RUSSELL ELectric Co., 340 W 
Huron St., Chicago 10, IL, an- 
nounces the type 350 line of shaded 
pole skeleton motors based on a 
33-in. square frame lamination. De- 





signed for efficiencies up to 35 pe 
cent and starting torques up to 60 
percent, the units are available it 
capacities from 0.04 to 0.1 h-p 
3,000 rpm. 


Industrial Tube Analyzer 

GENERAL ELECTRIC CO., Syracuse, 
N. Y. Type YTW-3 industrial elec- 
tronic tube analyzer supersedes the 
earlier type TT-1 and was devel- 
oped specitically tor use with thy- 
ratron and phanotron tubes used it 
welding and control operations. The 
device measures the peak are dro} 


voltage of these tubes under maxi- 
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When PLASTIC 
PARTS Must Be 


Precision - Fabricated 


Depend on 


SILLCOCKS-MILLER 


tics to close tolerances since 1910, 
Silleocks-Miller engineers offer 
complete facilities 


products and develop new ideas. 


This organization of specialists is 
recognized throughout the indus- 
try for skill in producing special 
parts or products from plastic 


sheet 


tions call for precision and uni- 
form production, it will pay you 
to look to Silleocks-Miller for 
quality and service at a price 


that’s right. 


Write for illus- 
trated booklet 


material. 


When specifica- 











As pioneers in fabricating plas- 


to improve 








Complete facilities for 
printing, 
stomping, cementing, 
milling, turning, blank 
ing, drilling, drawing, 
forming, laminating 
and assembling. 


cutting, 








The SILLCOCKS - MILLER bhi 


West Porker Avenue 
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Model 13837. CHOKE 








facturers’ requiremer 
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6920 McKinley Ave., Los Angeles 1, Calif. 
161 Sixth Avenue, New You 1, WY 
vzar & Hanser Ol ¢ StZ San | t o Il, ¢ 


DESIGNED ESPECIALLY FOR 
MANUFACTURERS’ 





‘Model 5678 POWER TRANSFORMER 


5.5 H., 225 ma. DC. 70 ohms Primary — 115 volts 60 cycles 
resistance. Size: 2%" x 2%" x Sec. No. 1—800 volts CT, 225 
3'/a''— Weight: 2% Ibs Sec. No. 2—6.3 volts, 8 amps 
PRICE-qrantities of 500—$1.68 ea Sec. No. 3—6.3 volts, 6 amps 
Special quotations for Sec. No. 4—5 volts, 3 amps 
larger quantities. Sec. No. 5—5 volts, 2 amps 
Clean ia wpectiediions atl be Size: 4°‘x 5‘'x 4%"— Weight: 11 Ibs 
ade to meet individual ma PRICE— quantities of 500 


$5.72 ea 


Special quotations for larger quantities. 


PEERLESS ELECTRICAL 
PRODUCTS DIVISION 











DC. 


ma. 



















































































tee perfect uniformity; 
laying even at high winding speeds 


Vint L) 


WINSTED 





7 ENAMELED 
27 MAGNET WIRE 


@ Much of the success of this 

Hudson Wire product is due to a 

new coating method that gives a smooth, 

permanently-adherent enameling. Mercury-process tests guaran- 


great tensile strength assures perfect 
Especially adaptable for 
reduction in coil dimensions without sacrificing electrical values. 


Our engineering and design facilities are at your 
disposal — details and quotations on request. 


winson WIRE COMPARY 


MAT, 


CONNECTICUT 


























NEW PRODUCTS (continued 
mum load, or if desired, under a 
specific application load. Readings 
are taken directly from a large dial 


that controls a slide-back type volt- 
meter. 
y ! 


Four-Channel Oscilloscope 


tT. au , . "T'v, . ‘ 200 E 

o¢ IXLECTRONIC TUBE CORP., 12 “ 

Fo isa Mermaid Lane, Philadelphia 18, Pa. 

a Model H-4GRT four-channel oscil- 

5 9 loscope is a laboratory indicator for 
‘ q 

























SPRING LOCK 
WASHERS 


with “Controlled 
1 Tension” built in 
' FOR LONGER LASTING 
SERVICE...BETTER QUALITY 











registering phenomena from d-c to Diamond G “Controlled Tension” in 
500,000 cps. Inputs as low as 0.03 every spring lock washer makes assem- 


ae , re . blies tight keeps them right. Gar- 
volt rms to the a-c amplifiers will rett's exclusive “Controlled Tension” is 
trigger the sweeps while inputs of the secret of the success of Diamond G 
~ ies Ww th It of 
0.5 volt rms to the d-c amplifier or + 6r Deagprcdecorcscages afte 


absolute, precision contro! in manufac 

turing. Every lot of Diamond G Spring 

initiate the sweeps. Lock Washers is “torture-tested’ to 
assure maximum quality and peck per- 
formance. Write for lock Washer 
Booklet. 

Metallized Paper WASHER FOR EVERY NEED 


external syne terminals will also 


Whatever your needs in spring lock 


SMITH PAPER INC., Lee, Mass. A washers, there’s a Diamond G to an- 





new metallized paper developed swer it—high carbon steel, —— 
* . . ° less steel and mone 
articularlyv . > ‘ mae ave aluminum, stain 
The No. 74400 P articularls for the manufac ture of metal spring lock washers finished or 
capacitors consists of a kraft base plated with cadmium, nickel, brass, 
Shield Can with 


hich is res ery j finishes plus the 
upon which is spread a very thin copper or other 
' pe new Diamond G Aluminum Spring Lock 
Washer that combines lightness of alu- 


Octal Plug-Base uniform layer of lacquer that 


The versatile No. 74400 unit comprises an greatly increases insulation resist- minum with the strength and durability 
, - la ) ° ° on , 

extruded redungucr cluninum stield ance and dielectric strength. The of steel 

1% x WA" x 42"; a low loss brown 


i i i it] 4 ma t mplete 
final operation is the deposition of Garrett also manufactures a comp 


phenolic octal plug base to fit, and a base line of flat washers, spring washers, 


shield to further extend the shielding. a layer of zine on one side of the springs, stompings, hose clamps, snap 

Designed for mounting filters, tuned circuits, paper. This metallized face obvi- and retainer rings. Write for technical 

relays, IF transformers, audio components, ates the need for foil, thereby re- booklet on small ports 

te midget amplifiers or other cir- ducing the space factor. A further DIAMOND G PRODUCTS 
. feature of the technique is the im- Manufactured by 





GEORGE K. GARRETT CO., INC. 
1421 Chestnut St., Phila., Pa. 





proved self-healing qualitv of ca- 


JAM ES M i LLEN pacitors manufactured with the 


new materials, so that such canaci- 


FG Oo INC tors can be subjected to repeated 
MFG. CO., ; 


breakdowns without impairing con- 


main OFNCE AND FACTORY tinued satisfactory use. 
MALDEN - 
MASSACHUSETTS Power Triode sedges. 

ww . e 

Rm RADIO Corp. OF AMERICA, Harrison, 
°M: N. J. Type 5770 power triode is 
mS . ‘ 
Rt water and forced-air cooled for MANUFACTURERS — 


grounded-grid service. In unmodu- OF SMALL PARTS 
lated class-C service it has a maxi- 
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NEW PRODUCTS continued 





| TEST TV TRANSMISSION 
* and RECEPTION * 


New 


TELEQUIP 


SYNC GENERATOR | 
and MONOSCOPE 
with 
Monoscope Picture Generator 
and Distribution Panel 








Produces regular pictures used with TV trans- 
mitters. Gives synchronizing, driving and 
blanking signals for testing, research and 
development work, with monoscope controls 
and distribution signals for use at various 
points of testing. 


mum plate dissipation of 50 kilo- 
watts. It 


an be operated at full 
ratings to 20 megacycles and at 
reduced ratings to 35 me. Full } 
tentative data have been published. | Invaluable to manufacturers of TV receivers 
and broadcasting units for checking faults not 
| likely to be observed by other methods. Can 
be used at transmitting stations as auxiliary unit. Available either 
in combination or as separate units. 





New Tube 

MULTI-TRON LABORATORIES, 551 
West Harrison St., Chicago 44, Il 
A new tube 


5) 
- Now used exclusively by many leading manufacturers of tele- 
1. vision equipment. 

ising’ a principle of sec- Send for this illustrated monograph completely describ 
ing the new Telequip Sync Generator and Monoscope. 


TELEQUIP RADIO COMPANY 


1903 “OUTH WASHTENAW AVENUE e CHICAGO 8, ILLINOIS 


ondary emission so far unexploited 
is now available for d-c amplifica- 





tion, nuclear studies, and ultrahigh 
frequency applications. 














The HANDIEST 
INSTRUMENT 


in any 


ELECTRICAL 
LABORATORY 


Time Calibrator 

OWEN LABORATORIES, 9130 Orion 
St., San Fernando, Calif. Type 160 
time calibrator is used to measure 
elapsed time between any two 
points on an oscilloscope trace. The 
unit requires a single connection 
to the os¢ illoscope sweep sawtooth 
voltage, but no a-c or d-¢ power is 


necessary. Marker intervals are 1 


millisecond, 100, 10, or 1 micro 
second. Error is dependent upon 
the oscilloscope input characteris- 


tics but will generally not exceed 


plus or minus 5 percent. 


Approxi- 
micromicrofarads — is 


mately 20 
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The Acme Electric Voltro!, provides a stepless 
range of voltage control from O to 135 volts 
Connected to any 115 volt 60 cycle line, the 
secondary voltage is manually controlled, in two 
scale ranges with regulating dial covering com- 
plete 360 circle in each range. This permits 
adjustment to 4 10 volt. Regulation is unaffected 
by load. For detailed description of construction 


ACME ELECTRIC CORPORATION ° 


and application suggestions write for Bulle- 
tin $-172. 

In addition to the portable type illustrated, 
the Acme Electric Voltrol is also available in 
panel mounting type. 

For use where voltage regulation is required 
only over a range from 70 to 135 volts, ask 
about the “Economy” Voltrol. 


313 Water St., Cuba, N. Y., U.S.A. 


TRAMRSEOR MOR S 
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UP TO 3 OUTPUTS 
OF D.C. VOLTAGE 


witane y delivers 2 or 3 separate 
DC insulated gr AC and | DC output. Used on Pan 
A Clipper sh 
* * SPECIFICATIONS * * 
Frame capacity 350 watts output Output current, up to 500 MA 
ts, 5.5 to 115 volt DC Ripple content, 1% or less 
ve ts, 3 DC or 1 AC, 1 DC up to Regulation, 20° average 
3 ts with series commutotor Efficiency, 60-70 
NVESTIGATE THE MANY POSSIBILITIES OF THIS VERSATILE 


DYNAMOTOR TODAY! 


Send 0d A oo 





7 ANE ema 
nurse r OlOL\ LO 








2646 N. MAPLEWOOD AVE. e 





CABLE: GENEMOTOR 





THE EVIDENCE of YOUR EARS 


——=> a> POINTS TO NEWCOMB 


What you really buy in a phonograph amplifier is “listening quality” 
elusive characteristic which, after all 


that 
is any amplifier’s prime reason for being. 
That's why we insist that Newcomb amplifiers must not only measure up elec. 
trically but, in addition, must provide more real listening pleasure. 

IT IS POSSIBLE TO PRODUCE AMPLIFIERS THAT SHOW 
TORY MEASUREMENTS, YET FALL FAR SHORT OF 
IMPORTANT LISTENING QUALITY. 


PERFECT 
PROVIDING 


LABORAs 
THIS ALL 


Years of experience and a devotion to the ideal of fine reproduction have given us 
an insight into the factors that make for true listening quality. Careful design and 
engineering have enabled us to translate this iasight into actual production. 


let your ear be the judge: insist on hearing a 
Newcomb. Compare the listening quality of 
Model KXLP-30 with that of any other ampli- 
fier. Note the pure, natural quality and true 
character of each deep bass note. You will find 
none of the undesirable, false, harmonic bass 
emphasis of the usual amplifier. Listen to the 
clear, undistorted, brilliant high tones and re 
markable freedom from surface which 
the Magic Red Knob makes possible. Your ear 
will agree, Newcomb Sound is the closest you 
can get to “‘live music 


Send for specifications on this and other 
Newcomb phonograph amplifiers priced from 


$59.50 retail. 


noise 





KXLP-30 30 WATTS 


AUDIO PRODUCTS CO. 
DEPT. H, 6824 LEXINGTON AVE., HOLLYWOOD 38, CALIFORNIA 








NEW PRODUCTS (continued) 


added to the normal input capaci- 
tance of the scope. Input imped- 
ance at the sweep terminal of the 
unit is equivalent to 470,000 ohms 
paralleled with 6 micromicrofarads. 


Inverters for Television 
ELECTRONIC 
Indianapolis, 


LABORATORIES, INC., 
Ind. New inverters 
for changing d-c to a-c operate with 
an automatic remote starting sys- 
tem. They have been particularly 
designed for television use. Model 
110R15 is for table model sets and 
model 110R30 is suitable for con- 
sole models. 


Dual Changers 


WEBSTER-CHICAGO, Chicago 1] 
Two new automatic record chang- 
ers, models 246 and 256 provide 
automatic or manual play ef stand- 
ard or long-playing 


4 microgroove 
records at 78 or 33.3 


rpm. Equip- 
ped with a tandem-tip needle, the 
changers are now available to manu- 
facturers. 


Pointer Galvanometers 

G-M LABORATORIES, INC., 4300 
North Knox Ave., Chicago, Ill A 
new line of pointer galvanometers 
suitable for 





building into testing 
equipment is now available. Typi- 
cal characteristics of type 570-603: 
movement 100 ohms; 
sensitivity, 0.2 microampere 


resistance, 
per 
millimeter; external critical damp- 
ing resistance, 400 ohms. 


R-F Test Set 


MARCONI INSTRUMENTS 
Albans, Herts., 


LTD., St. 


England. The r-f 


test set type TF 890 has been de- 
signed for checking over complete 
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Made in almost all ductile metals and alloys; 
_ of we will draw wire from your own metals. 


Your inquiry, with engineering 
specifications is invited. 


SIGMUND COHN CORP. 
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REGULAR 


ONE-PIECE | 
SELF-LOCKING pate Pond 
NUTS a 





... Won't Shake Loose ... Reduce Maintenance 


Invariably, when nuts loosen, they cause shutdowns, loss of production, and bad tempers all 
around. All this can readily be eliminated by installing the one-piece, self-locking ‘’FLEXLOC’ 
because it positively will not shake loose and positively cuts cost of maintenance 

The all-metal, one-piece resilient ‘“FLEXLOC’ is becoming increasingly popular, because it is 
processed to have an exceptionally uniform torque and, because it packs a stop, lock and 
plain nut all in one. ““FLEXLOC” accommodates itself to a wide range of thread tolerances 
and can be used over and over again without losing much of its torque. And, being a stop 
nut, it stays locked in any position on a threaded member It is not affected by temperatures 
commonly met 

Available in ‘‘thin’’ and ‘regular’ types—in sizes trom <6 to 2” in diameter—in NC and NF 
thread series. Write for your copy of the ‘FLEXLOC’’ Catalog 


OVER 46 YEARS IN BUSINESS 


NDARD PRESSED STEEL CO. 


Jenkintown, Pennsylvania, Box 596 
Branches: Chicago * Detroit * St. Louis * San Francisco 


= — when you need resistors— 











ir | 







Ye 





w 


IT WILL PAY YOU TO 
CONSULT THE NEW 


Included are complete descriptions 
and specifications on wire wound resistors 
of all types and sizes. Each is precision 
wound to close tolerance, and many 
feature special moisture-proofing to assure 
proper functioning under severest 
climatic conditions. INRESCO Resistors 
—available for IMMEDIATE 
DELIVER Y—are supplied in standard 
or custom types to meet the most 
unusual design or operational require- 
ments, and are offered at prices that 
benefit from mass production facilities. A 
copy of the new INRESCO catalog 

will be helpful; write for it today. Prices, 
samples and estimates promptly 
on other than standard resistors. 





) ~. Wika Oe 
INSTRUMENT RESISTORS Wire Wound 


COMPANY in Electronics and 
a 1036 COMMERCE AVE., UNION, N. J. Instrumentation 
E ' 
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BARRYMOUNTS 


@ - ‘HELPED THIS 
/ “DREAM” 


COME 
TRUE 





The new concept 
of speech reproduction 
— by a stylus riding freely on 
the unique Memobelt record of 
the Dictaphone Time-Master 
Transcriber — demands complete 
freedom from jarring impacts 
of typewriter operation or 
building vibration. Four tiny 
BARRYMOUNTS “float” the en- 
tire unit, giving this essential 
protection. 


BARRYMOUNTS 


can help YOUR “design 
dream" come true 


. 
WHEN sensitive appa- 
ratus — electronic or 
mechanical — must be 


protected from shock 
and vibration. 


* 

WHEN the hum or 
pounding of noisy ma- 
chinery must be kept 
from floors and walls. 


* 

WHEN protection is re- 
quired for airborne, 
shipboard, mobile, or 
railroad equipment. 


* 


Whether your loads are measured 
in ounces or in tons, there is a 
BARRYMOUNT to suit your 
needs. Our FREE catalog lists 
stock mountings; our experience 
and engineering facilities can 
solve your unusual vibration 
problems. Call our nearest dis- 
trict office, or write to 


«BAR 


Main ice 
177 Sidney Street €& 


ee 









Cambridge 39, 
Massachusetts 


New York, MN. Y. Rochester, N. Y. 
Chicago, Iilinols St. Louls, Mo. 


Cleveland, Ohlo Dayton, Ohio 
Washington, D.C. 


eT ee 


198 


NEW PRODUCTS coatinued 


radar equipments. It operates on 
180-v 500-cps or 80-v 1,000-cps 
mains. The instrument comprises a 
twin-limbed waveguide assembly 
carrying a thermistor power bridge, 
cavity wavemeter, crystal detector- 
mixer, and a frequency-swept kly- 
stron oscillator with associated time 
base, i-f amplifier and cathode-ray 
monitor. 


Miniature Pentode 


RAYTHEON MF6. Co., Newton, Mass. 
Type 6AN5 miniature pentode can 
be used in many of the applications 
for which the metal type 6AG7 has 
been previously emp!oyed. In addi- 
tion, the new type is useful at vhf 








as a frequency multiplier, wide- 
band r-f and i-f amplifier, class C 
r-f amplifier, and switching tube 
for computers. It has a normal 
plate current rating of 35 ma and a 
transconductance of 8,000 microm- 


hos. 


Video Intereonnector 


REEVES SOUNDCRAFT CoRP., 10 East 
52nd St., New York 22, N. Y. The 
Multivideo Connector is a device 


———_— 








for connecting a number of. tele- 
vision sets to one antenna. Each 


receiver requires one of the 





that will retail for $12.85. 


Television Tester 

RADIO CORP. OF AMERICA, Camden, 
N. J. The attenuator coupler illus- 
trated was designed for aligning, 


tuning and testing a microwave re- 





or, PRECISION plus 
YOUR COIL equals 
MAXIMUM DEPENDABILITY 


The basic factor—the making or breaking of 
your coil is in the base. There. unseen trou- 
ble can start regardless of how perfectly the 
coil has been wound. Be pcsitive of your 
coils—use today’s standord throughout the 
electrical industry 





PRECISION 


PAPER TUBES 
— DI-FORMED - 


Precision’s control of design and precise con 
struction make the best possible foundaiion. 
They are spirally wound and heavily heat 
treated under compression for greatest 
strength. Have the most efficient insulation 
lowest moisture absorption. Precision Paper 
Tubes are the lightest coil bases made. 


Made to your specifications—-any ID, OD 
or length of the best quality Kraft, Fish 
Paper, Cellulose Acetate or in combinations. 


Write today for free samples 
—Mandrel List of over 1,000 


PRECISION PAPER TUBE CO. 


2041 W. Charleston St. Chicago 47, Il! 


Plant No 


79 Chapel St Hartford, Conn 
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Examine these 4 
recent books from 
the MIT RADIATION 
LABORATORY SERIES 
10 Days Free 





MICROWAVE ANTENNA 
THEORY AND DESIGN 


Vol. 12. Edited by Samuel Silver, Division of Elec 
trical Engineering, University of California. 623 
pp., illus., $8.00 


MICROWAVE DUPLEXERS 


Vol. 14. Edited by L. D. Smullin, Research Labora 
tory of Electronics, MIT., and C. G. Mont 
gomery, Associate Professor of Physics, Yale 
University. 430 pp., 397 illus., $6.50 

‘ t t en 4 I nea i 


4 ng I 


CRYSTAL RECTIFIERS 


Vol. 15. By Henry C. Torrey and Charles A. Whit 
mer. 434 pp., 219 illus, $6.00 


MICROWAVE MIXERS 


Vol. 16. By Robert V. Pound, Editor, Junior Fel 
low Harvard University with a chapter by 
Eric Durand. 374 pp, 22! illus., $5.50 


10 DAYS’ FREE EXAMINATION 


rm == Mail Coupon Today == mew, 
McGRAW-HILL BOOK CO., Inc. 
330 W. 42nd St., NYC 18 
ORATORY SERIES 1. aloe Toe Ga dane 

t approval 1 Iw 
pa iW 1 ay 


4 end cast 


Vol. 12, Silver-Microwave Antenna Theory and 
Desian $8.06 


Vol. 14, Smullin’ and Montgomery-Microwave 
Duplexers $6.50 
Vol. 15, Torrey and Whitmer-Crystal Rectifiers 

$6.00 
Vol. 16, Pound-Microwave Mixers $5.50 


5 
3 
4 
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KENYON TRANSFORMER CO., Inc. 


Now Terminals Can B. 


ATTACHED & SOLDERED 
in ONE Automatic Coeration! 





om 246 /- po Sa 2a = 
RARARARAPARAPARARAR og oe See? 
OMONOMOMOMOROM MON oe WE 
AARARARARARARARAD as 


MAI eT 


The greatest innovation in attaching 
terminals to wires is now available to the industry .. . “Pre-sol- 
dered” TANDEM TERMINALS! Made in various sizes and types, 
these remarkable, production-proved terminals (supplied on reels 
can be applied at rates up to 1200 per hour by a new Terminal 
Attaching Machine that cuts off, clinches and solders terminals in 
one instantaneous operation. Handling of loose terminals, solder 
and flux are eliminated to reduce costs and boost production on 
long runs. Standard types available. Send for detailed information, 
enclose sample of wire and terminal now used. Address Dept. E. 


For ordinary runs in moderate quantity we continue to produce 


SEPARATE TERMINALS for ELECTRIC WIRES 


We also make SMALL METAL STAMPINGS Exact to 
Customer's Prints. Modern Plant and Equipment. Moa- 
erate Die Charges. Precision Work. Prompt Service. 


PATTON-MacGUYER COMPANY 





17 Virginia Avenue, Providence,R.I. 


Ny ee eis. as 


sce" KENYON 


one of the oldest names in trans- 
KENYO formers, offers high quality specifi- 
cation transformers custom-built to your require- 
ments. For over 20 years the KENYON “K” has been 
a sign of skillful engineering, progressive design and 


sound construction 


KENYON now serves many leading compan- 
ies including: Times Facsimile Cor- 
poration, Western Electric Co., General Electric Co., 
Schulmerich Electronics, Sperry Gyroscope Co., Inc 
Yes, electronification of modern industrial machinery 
and methods has been achieved by KENYON’S 
engineered, efficient and conservatively rated 
transformers 

For all high quality sound applications, for small 
transmitters, broadcast units, radar equipment, ampli 
fiers and power supplies — Specify KENYON! 
Inquire today for information about our JAN ap 
proved transformers 


Now — for the first time in any transformer catalog. 
KENYON’S new modified edition tells the full com 
plete story about specific ratings on all transformers 
Our standard line saves you time and expense. Send 
for the latest edition of our catalog now! 


Ke 


840 BARRY STREET 
NEW YORK 59,N.Y. 
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NeWel 
CUSTOM-BUILT 
TRANSFORMERS 





Over 25 years’ experi- 
ence in the manufacture 
of specials at cost that 
compares favorably 
with standard types. 
Built-in quality proved 


From 10VA to 300 by years of actual use. 
KVA Dry-Type Only, 


Both Open and Encased, 
[32 3 Bhsse 15.40 PROMPT DELIVERIES! 


"  NOTHELFER 


WINDING LABORATORIES 
9 ALBERMARLE AVE., TRENTON 3, N. J 


The type MRC-15 STRAIN GAGE CONTROL UNIT 
and the type S8-B OSCILLOGRAPH make up a complete strain record- 
ing laboratory. The MRC-15 contains complete equipment to power 
strain gages and to drive oscillograph galvanometers for recording 
from static strain to a frequency of 5000 cycles per second. It is com- 
plete with strain gage balancing controls, precision calibrating device, 
ond power supply equipment. 

The S8-B, with 12 to 48 elements, is a highly-refined general- 
purpose oscillograph with chart speeds of '3 to 40 inches per second 
designed to accommodate a wide range of galvanometer types and 
characteristics. Precision optical system insures records of highest 
accuracy and quality. Many refinements contribute to versatility and 
convenience 
















Write for Technical Bulletins 
For the MRC-15, Bulletin No. SP-195G © For the S8-B, Bulletin No. SP-165G 





le 





INSTRUMENT COMPANY. 


1315 SO. CLARKSON STREET * DENVER 10, COLORADO 








NEW PRODUCTS (continued) 





lay transmitter and receiver. <A 
section of the RG50/U-type wave- 
guide, this 24-inch coupler is modi- 
fied to provide proper signal attenu 
ation. 


Photoelectric Control 

PHOTOSWITCH, INC., 77 Broadway, 
Cambridge 42, Mass. Type 20DJ1 
photoelectric control is used for 
general industrial and machinery 
application, particularly for count- 











4 


ing, conveyor control, short-range 
signal systems, motor or valve con 
trol, production inspection, machin- 
ery safeguards, and _ stop-motion 
control in the textile, paper, and 
wire industries. Designed for high- 
speed operation, the relay operates 
in 0.05 second. Operating range is 
10 feet. A sensitivity adjustment 
provides for relay operation at ary 
predetermined level of illumination 
within the range of 10 to 50 foot- 
candles. Maximum rating of the 
dpdt control relay is 10 amp, 115 v 
a-c. 


Traveling-Wave Amplifier 

SPENCER-KENNEDY LABORATORIES, 
INc., 186 Massachusetts Ave., Cam- 
bridge 39, Mass. Model 200-A 
chain amplifier has a bandwidth of 
200 me and a gain of 10 db per 
stage. With a useful range from 
100 ke to 220 me at an impedance 
level of 200 ohms, the unit is 
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Where SPACE and 
PERFORMANCE are Vital 
DUMONT OFFERS 


& WATE 


SMALLEST PAPER 


avy \aniel: 
yet 100% 


MOISTUREPROOF 


Proof of the pudding 
is in the eating. 


TINYMITES 


are the largest selling 
miniature paper capaci- 
tors in the world. 


@ Good for 100°C 


@ Leads CANNOT pull 
out 


@ CAP.from .0001 to 2 
MFD from 100 volts 
to 1000 volts. 


Send for 
List 
and 

prices. 


NT 


ELECTRIC CORP. 
MER'S OF 
CAPACITORS FOR EVERY REQUIREMENT 
306 DYCKMAN ST, NEW YORK NY 
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ECLIPSE: PIONEER 
SYNCHRO- 


An outgrowth of aircraft type auto- 
matic remote control systems, the 
Synchro-Switch has been developed 
to provide industry with a precise 
method of remote operation and 
synchronization of two or more 
functions. Featuring quick response 
with optimum accuracy, the system 
includes components that already 
have been proven capable of 
giving trouble-free performance 
over maximum periods of time. The 
components area direction sensing 


Eclipse-Pioneer Division of 
TETERBORO, NEW JERSEY 


the Wheels of Industry 





amplifier with enclosed sensitive 
differential control relay, and two 
or more versatile Pioneer Auto- 
syns*, of the transmitter, control 
transformer or differential type. 
Installation is accomplished merely 
by coupling one each of the system 
autosyns to the functions to be 
synchronized. The Synchro-Switch 
System is the ideal answer to many 
remote control problems. Write 
our sales engineering department 
today for their recommendations. 


"REG PAT OFF 


‘ae 


aviation Compomarion 


Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11,N. ¥ 


cc 


SWITCH SYSTEMS —.- 











Materials for potting, dipping or impreg- 
nating all types of radio components or all 


kinds of electrical units. ¢ Tropicalized 


fungus proofing waxes. e Waterproofing 
finishes for wire jackets. ¢ Rubber finishes. 
e Inquiries and problems invited by our 
engineering and development laboratories. 


Zophor Mills, inc. has been known for its dependable service and 


uniformity of product since 1846. 


ZOPHAR MILLS, Inc. 


ESTABLISHED 1846 © 
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; Use SILVER 
\GRAPHALLOY | 
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BRUSHES | 
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_ a CONTACTS 
' im BRUSHES 
> for high current density ~ mini- 


- mum wear + low contact drop 
| bow electrical noise | self-lubri- 





> in CONTACTS 
for low resistance) non-welding 
character 


‘GRAPHALLOY works where others won't! 
[~ Specify GRAPHALLOY with confidence. 


GRAPHITE METALLIZING 


CORPORATION 


1055 NEPPERHAN AVENUE, YONKERS 3, NEW YORK 
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NEW PRODUCTS 


(continued) 





adapted for use in television test- 
ing, nuclear instrumentation, 
lography and general 
measurements. 


oscil- 
laboratory 


Flame-Failure Control 


COMBUSTION 
Broadway, 


CONTROL Corp., 77 
Cambridge 42, Mass. A 
new flame-failure control for super- 
vising both pilot gas flame and 
main oil flame comprises type 





FULL- AUTOMATIC FLAME CONTROL,GAS PILOT AND OIL BURNER 


SYSTEM FF-2 tt 











45JP1 electronic flame rod, type 
45PH5 photoelectric scanner, and 
type 24PJ8 programming control. 
Relay contacts will directly handle 
a 1-h-p motor. Further details are 
given in bulletin CH4753. 


Kilovoltmeter 
BRADSHAW INSTRUMENTS CoO., 348 
Livingston St., Brooklyn 17, N. Y. 


Model 4000 Kilovoltmeter has been 
designed for x-ray and television 
use in measuring voltages up to 
50,000 v d-c. It is based upon a 20 
micrcampere meter with an input 
impedance of 1,250 megohms. The 




















Have you tried 
SANGAMO 
Llelllj tie 


CAPACITORS? 









Better for Every Application 


Sangamo electrolytics reflect a great 
advance in capacitor manufacturing 
technique. They are fabricated under 
controlled conditions of almost surgical 
cleanliness, utilizing the very finest 
materials and production procedures 
available in the industry, and are 
backed by years of practical experience 
in manufacturing the finest capacitors 
for the radio and electronic industries. 
These new electrolytics will give you 
the maximum in dependability and 
long-life performance As original 
equipment—or for all replacement 
needs—they are better for every radio 
and electronic application 


Chan 


TYPE MT 


tail 
Monin 


TYPE PL 









Mohican 


TYPE SL 








Tomahawk 


TYPE CS 








TYPE CF 








Get the full story by writing 
for Catalog No. 825. 


PAPER + MICA « SILVER 
cS ELECTROLYTIC CAPACITORS 


eee 


“Gancamo 
ELECTRIC COMPANY 
Springfield, Illinois 
IM CANADA: SANGAMO COMPANY LIMITED, LEASIDE, ONTARIO 


ss DHNVERey, 


4899 -\qa? 


SC49IA 
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e|-==MODEL 30H, 


| Weight—5'/, Ounces * Watts— , | 


8 40 or 60 * Tip Dia—Both 4” and 1/,” Tips © 


7 Furnished with Each Iron * Price— $500 “ 


a So light its weight is hardly noticeable. Out - 


y performs any iron of equal size. Hatchet de- Q 

sign makes it more comfortable and practical © 
qd to use than a pencil iron. No transformer re- 
a quired. Write for complete catalog 





© HEXACON ELECTRIC Co.! 
§ 130 WEST CLAY AVE., ROSELLE PARK, N. J. 
Sea BUS ee Bee eae ee 
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Precision Plus! 





LOW INERTIA 
|; SERVO MOTORS 


10 WATT 
LOW INERTIA 
(0.23 in? ox) 


Descriptive Literatere on Request 


FORD INSTRUMENT CO. 


DIVISION OF 


THE SPERRY CORPORATION 


31-10 THOMSON AVENUE LONG ISLAND CITY 1, 





INCREASED 
INSULATION 


BETTER 
CONNECTIONS 


JONES BARRIER 
_Terminal Strips 





leakage path is in- 
creased—direct shorts 
from frayed terminal 
wires prevented by 
bakelite barriers placed 
between terminals. 
Binder head screws 
and terminals brass, 
nickel plated. In- 
sulation, molded 
bekelite. 


Shown: Screw Ter- 
minals— Screw and 
Solder Terminals - 
Screw Terminal above, 
Panel with Solder Ter- 
minal below. For every 
need. 


\ 






No. 2-142 






No. 2-142-¥ 


Six series meet every requirement: No. 140, 
5-40 screws; No. 141, 6-32 screws; No. 142, 
8-32 screws; No. 150, 10-32 screws; No. 151, 
12-32 screws; No. 152, %-28 screws. 


Catalog No.17 lists complete line.Send for yourcopy. 


TO ee 


CHICAGO 18. ILL 
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New. Type 12 CHANNEL 
R.F. SWEEP GENERATOR 


@ Instant Channel Selection by 
Push Button 

@ Rated for Continuous Service 

@ Pulse Type Markers at picture 
and sound carrier frequencies. 
Either or Both May be Turned 
On or Off. 


No spurious merkers produced. 
Accuracy 0.02% Xtal controlled. 


TYPE 1200 

Precision Wobbulator for television production line. 15 
M.C. band width on all channels. Output is oscillator 
fundamental frequency. Zero signal output reference 
baseline always present. Output lv. across 75 ohms. 
Attenuator range 60 Db. Monitor signal provided. 

PRICE $1330 F.O.B. E. RUTHERFORD, N. J. 

Write for Full Data 


TolJnsirurment Co Jnc. 


50 PATERSON AVENUE @ EAST RUTHERFORD, N. J. 




















192 PAGES of 

USEFUL INFORMATION 

Engineers. designers, purchasing agents — 
GET YOUR COPY 


7 
‘Kon will find complete data on the lamps used in pilot lights. 





Ana illustrations - all full size - of hundreds of items you will use. 

v 

yo is a table of resistors for operation of lamps on all voltages. 
ae dimensional data on each unit. 


Mare than 2.000 Underwriters’ Listed Assemblies. 





The DIAL LIGHT COMPANY of AMERICA 
Foremost Manufacturer of Pilot Lights. 
900 BROADWAY, NEW YORK 3, N. Y. TELEPHONE SPRING 7-1300 














im. @ A compactly designed relay for mul- 


for tiple circuit switching. No more 
Bulletin space required for any contact ar- 
50-6 


rangement, utilizing up to 18 arms. 


and MANUFACTURING COMPANY 


154 WEST 14th ST. . NEW YORK II, N. Y. 























| volts, 60 cycles, 750 watts. 





NEW PRODUCTS (continued) 


sensitivity of the instrument is 50,- 
000 ohms per volt at 25 kv. Shielded 
probes and test leads are provided 
as well as a normal-reverse switch 
so that the probes become essen- 
tially independent of polarity. The 
large-scale meter makes it possible 
to read accurately voltages 
as 3,000 v. Price is $67.50. 


as low 


Regulated Power Supply 


CHATHAM ELECTRONICS, 475 Wash- 
ington St., Newark, N. J., has an- 
nounced a series of laboratory-type 
regulated power supplies. Model 
E-48 has an input of 105 to 125 





Output 
is variable from 160 to 1,500 volts, 
125 ma d-c. Ripple is less than 0.05 
volt peak-to-peak. 


| Multiplier Photometer 


FARRAND OPTICAL CO., INC., 4401 
Bronx Blvd., New York 66, N. Y., 
offers an electron multiplier photo- 
meter for general purpose measure- 





ment of very low light intensities. 
It is comprised of three units: de- 
tector, power supply and controls, 
and galvanometer. Detailed descrip- 
tion is contained in bulletin 804. 


Cabinet Exhaust Fan 

ROTRON DIVISION, 180-220 Weeden 
St., Pawtucket, R. I. Cabinet flush- 
ing fans designed particularly for 
radio transmitters and electronic 
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SSF. White ite RESISTORS 


SUPER-SENSITIVE ULTROHMETER 


An S.S.White 100 Megohm Resistor is used as the 
plate load resistor for the first tube in the D.C, 
amplifier in this instrument which measures very 
small d.c. currents and voltages over an extreme 
range of values. The manufacturer, Beckman 
Instruments Division of National Technical Labo- 
ratories, says of the S.S.White Resistor “it has 
been very satisfactory”’—which checks with the 
experience of many other electronic equipment 
manufacturers who use S. — Resistors. 

of National Te 


e So. Pasade me, Calif 


2 & 3-DIMENSIONAL 


ENGRAVER 






Att. Weather 


Resistors. 


Photo courtes ical Laboratories, 


WRITE FOR BULLETIN 4505 


It gives essential data about 





S. S. WHITE RESISTORS 


are of particular interest to all 


S.S.White Resistors including con- who need resistors with inher- 





ent low noise level and good 
stability in all climates. 
HIGH VALUE RANGE 
10 to 10,000,000 MEGOHMS 


STANDARD RANGE 
1000 OHMS to 9 MEGOHMS 


struction, characteristics, dimensions, 





etc. Copy with price list on request. 


Used In making small molds and dies or en- 
graving panets and nameplates of metal or 


= SSWHITE,, 
Permits accurate reproduction of three-dimen- 
sional master on any of four reduction ratios INDUSTRIAL 
Catalog on Request THE S$. S. WHITE DENTAL MFG. CO. DIVISION 
MICO INSTRUMENT CO me DEPT. 10 EAST 40th ST., NEW YORK 16, N. Y. oe 
a 


FLEXIBLE SHAFTS AND ACCESSORIES 
76E TROWBRIDGE STREET 


MOLDED PLASTICS PRODUCTS—MOLDED RESISTORS 
CAMBRIDGE 38, MASS. One of Americas AAAA Industrial Enterprises 


PARKWOOD 


LAMINATED TUBING 























Use the Vacuum Pump | 
that Gives You 


¥ Faster Pump Down 
¥ Lower Pressure 

¥ Higher Efficiency 
¥ Longer Service 


CHLQOVES 
TRANSFORMER-CORE 





For vacuum exhausting 
at low pressures in 





electronic ond electrical! 
work: Beach-Russ Type 
RP Pumps offer the ad- 
vantages of positive, ro- 
tary, automotically lubri- 
cated, noiseless and vi- 
brotionless performance 
thot puts them at the 
top either for final vac- 
vum or for backing dif- 
fusion pumps. Fitted for 
pressure down to 2 to 
4 microns. Thousonds in 
use in your industry. 








Copacity —17 to 
845 ¢.t.m, 





BEACH-RUSS COMPANY 


52 CHURCH ST. 


NEW YORK 7, N. Y. 
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. Higher Dielectric Strength 
. Greater Structural Strength 

. Lower Overall Production Costs 

. Fewer Rejects (Core won't collapse 


PARKWOOD CORPORATION 
WAKEFIELD, MASSACHUSETTS 



















after winding) 


. Shape and Size Tolerances the Same 


After Winding. 


. Better Quality because Parkwood 


Tubing is made of a combination of 
phenolic impregnated paper and 


Write mahogany veneer. 
for Write — TODAY — for complete 
Catalog details and prices 
No. 84 













WHY 
THIS 


Model MCM 
Master Midget Lever 


SWITCH 
Aids Electronic Designs 


1 It's adaptable 
It gangs enough contact ar- 
rangements to handle nearly 
every circuit change you can 
conceive. 


i) 


> It's compact 
Small enough to fit in the tight- 
est spots, it extends only 23/, 
inches behind the panel and 
weighs but 3!/, ounces complete 
with 12 springs. 
3 > It's positive 
Each detent action is fixed by 
patented stainless steel inserts; 
full throw in non-lock as well 
as in locking action. 
4> It's dependable 
Contacts handle 5 to 10 amperes 
at 115 volts a-c, depending on 
load characteristics; tested at 
2500 volts a-c to ground. 
5 It's convenient 
Single-hold mounting; contact 
assemblies are detachable for 
easy wiring. Alternate actuating 
means suit varied installation 
requirements — waterproof han- 


1.46 -~ 


dle (A) for marine use, rotary 
actuator (B) and lever arm (C) 
permit switch mounting paral- 
lel to panel. 


WRITE TODAY FOR DETAILS 
of this and other General Con- 
trol apparatus for manual and 
automatic control of electronic 
and electrical apparatus. 


New Sub-midget Model MCT 
Switch provides convenience, 
adaptability, and dependability in 
minimum space. Ask for bulletin. 





f’y GENERAL CONTROL 


COMPANY 


1202 Soldiers Field Rd. Boston 34, Massachusetts 
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NEW PRODUCTS (continued) 





instrument cabinets have further 
reduced motor-winding tempera- 
ture rise and improved resilient 
mounting incorporated in the unit. 
They can be mounted directly over 
dust filters in either push or pull 
operation. 


Universal Power Supplies 


ELECTRONICRAFT, INC., 5 Waverly 
Place, Tuckahoe, N. Y. Model 101 
universal power supply provides 5 
a-c voltages, 3 d-c channels, 3 d-c 





unfiltered, and a filament supply. | 


Other units provide other voltage 
ranges suitable for laboratory and 
industrial applications. A brochure 
is available. 


Regulated D-C Supply 

BETA ELECTRONICS Co., 1762 Third 
Ave., New York 29, N. Y., an- 
nounces the model 252 regulated d-c 
power supply for applications re- 





| 








Save Time... Speed Assembly 
with CTC ALL-SET Boards! 


PPCCRRTRNR TT 

On the assembly line and in the 
laboratory, CTC ALL-SET Boards 
are valuable time-savers. 

With Type 1558 Turret Lugs, a 
new board now offers mounting for 
miniature components. 1 1/16” 
wide, 3/32” thick, only. (Type 
X1401E.) 

With Type 1724 Turret Lugs, 
boards come in four widths: 14’, 
2°, 2%", 3”—in 3/32", %’, 
3/16” thicknesses. 

With the addition of the new 
miniature board, CTC ALL-SET 
Boards now cover the entire range 
of components. 

All boards are of laminated 
phenolic, in five-section units, 
scribed for easy separation. Each 
section drilled for 14 lugs. Lugs 
solidly swaged into precise position 


...Whole board ready for your 
assembly line. 


SPECIAL PROBLEMS 

’ Custom-built boards are a spe- 
cialty with CTC. We’re equipped 
to handle many types of materials 
including the latest types of glass 
laminates ... many types of jobs 
requiring special tools ... and all 
types of work to government spec- 
ifications. Why not drop us a line 
about your problem? No obligation, 
of course. 


\ pes 7 
~ 


Short 


Terminal 
oar 


Crstom oc Handard 
The Guaanteed 
Components 


Swager 





CAMBRIDGE THERMIONIC CORPORATION 
437 Concord Avenve, Cambridge 38, Mass. 
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For Proof Beyond Compare 





Try 
RUBYFLUID 


Soldering Flux 
Send for Ruby’s $1 Offer 


For $1 Ruby will send you 1 pint 
of liquid, one half pound of paste 
soldering flux and a new booklet on 
“How to Solder.” 


Take advantage of this offer now! 


Send your $1 today to— 


RUBY CHEMICAL CO. 


59 McDOWELL ST. 
COLUMBUS, OHIO 

















MAKE YOUR PRODUCT FULLY NON-CORROSIVE! 


STAINLESS 
STEEL 
SCREWS 


e 
IMMEDIATE 
DELIVERY 

















AAA vw 
~ 
* 
r| 


Machine, Self-tapping 
Socket, Set, Wood 
Screws. Also Nuts, 
Bolts, Washers, Rivets, 
Pins—all types and 

sizes — delivered 
immediately from 
America’s largest 





stock. pn \ 
PROMPT No. 49C, 
SHIPMENT write today, on 
ON SPECIALS your letterhead. 
MANUFACTURERS SINCE 1929 


n 
72 ©. 


i3.N. Y. 








33 GREENE STREET. NEW YORK 








JEWEL 
BEARINGS 


Low Cost 
. . . Long Life 


TOP lg 


Glass Jewel Bearings by Bird are 
highly accurate and surprisingly inexpen- 
sive. They're ideal for use in ammeters, 
volt meters, timing instruments, compasses 
and other instruments where large volume 
production and low cost must be 
maintained. 

Of special interest to instrument man- 
ufacturers is Bird's method of mountin 
jewels. There’s a minimum of stress a 
strain on the bearing itself as a result 
of Bird's special mounting technique. It 
is this special mounting feature which 
adds so materially to the useful life of 
Bird Jewel Bearings. 

Whenever there's a need for jewel 
bearings — whether in glass or in sap- 
phire — Bird can supply the right bear- 
ing to your specifications. Write today for 
more information and a quotation. 


Sapphire Bearings available in 
all jewel styles and mountings 


Richard H. Bird & Co., Ine. 


1 Spruce Street 
Waltham 54, Mass. 


Serving Industry with Fine Jewels 
Since 1913" 
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A COMPLETE LINE OF 














T-V TEST EQUIPMENT 


RCA WR-39-A 
A precision signal source for accurate 
TV and FM receivers 
Primary crystal stondord within O1% 
Used in conjunction with suitable sweep 


Television Calibrator 


DUMONT 
SUPERIOR 
PRECISION 
SYLVANIA 

RCA 

JACKSON 

SIMPSON 
TRIPLETT 
RADIO CITY, 
MEISSNER 
McMURDO 

SILVER 
AND OTHERS 
2 


CALL 
DIGBY 
9- 

471 


n sweep signal generator covering 
13 TV rar alignment of 
channel im 
tation of s 
attenuation ¢ generator and oscilliscope for genera- 
A probe 


net $250.00 


operation. Especially 
production lines 
tories 


tion of marker frequencies 


servi and cable are included 


and labora 


net $325.00 


OUMONT 208-8 


modern and ex 


cilliscop A 
for prac 


SUPREME 660 Deluxe 5 
The answer to the needs of the 


foreailitts-)-14 

TV in- 
dustry for o scope for alignment work 
Has wide band 
amp. response to 7 MC. Horiz. to 2 MC 
Has voltage regulator 


tically all requi ses a 5" in 


tensifier tube ptional trace 
brilliance. Freq. Range from 2 to 100 
000 cycles both X and Y oxis Hi de 


flection sensitivity Excellent for TV 


net $285.00 


amplifiers Vertical 
probe, Z axis 


Uses SCPI tube $276.80 


work amplifier 


PRECISION £-400-Sweep Signo! Gen 


erator—A tremendous value and smash 


PRECISION E-200-C — The favorite and 
famous signal generator for all-round 
shop, lab and field work. 88 KC to 120 
MC coverage. 400 ohm audio, dual RF 
attenuation. Each unit is individually 
calibrated An excellent means of pro- 
viding 


engineering success is this new Prec 
sion Product Freq coverage from 2 to 
480 MC in narrow and wide band 
sweep. 0-1 MC and 0-10 MC phasing 
control Multiple crystol morker and 
107 MC and 2 MC 
crystals furnished Complete with cables 


net $122.20 


ARROW ELECTRONICS 


calibrator built in marker’ pips 


generator 


for a TV sweep 


et $65.90 


crystals. and manval 


82 CORTLANDT STREET, 


NEW YORK 7, N.Y. 
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THE 


l=cIcrO NOTCHER 


Duplicates Precision Notches 
WITHOUT DIES! 


The new precision Di-Acro Notcher 
eliminates the need for punch press and 
dies on many production notching op- 





erations. It is also ideal for experimental 
work as it can be quickly adjusted for 
any size or shape notch. Many straight 
shearing operations can also be per- 
formed with this flexible unit. 


CUTS CLEAN—NO BURRS OR 


ROUGH EDGES 










The powerful D1-Acro Notcher has an exclusive roller bearing cam design 
which provides a tremendous pressure with a small amount of effort. The 
precision-ground Vee-shaped ram and blades of alloy tool steel assure 
clean cuts and permanent accuracy. 


LARGE CAPACITY. The D1-Acro Notcher cuts 90° notches up to 6” by 6” 
in 16 gauge steel in one operation. Larger notches, and wider or narrower 
angles, can also be obtained. 


SEND FOR 40-PAGE CATALOG. Gives full information on all six 
“DIE-LESS DUPLICATING Di-Acro Benders, 


production boosters 
Brakes Notchers—with many ex 


Rod Parters, Punches. 
curately duplicated parts 


DI-ACRO is pronounced "DIE-ACK-RO” 


Shears 
amples of 





Sacro Pau O'NEIL-IRWIN mero. co. —~ 
PRODUCTION EXAMPLES tess pun 


321 EIGHTH AVENUE, LAKE CITY, MINN. 


Gpectadized \niustrial 


Electronic Equipment 


BUILT FOR AN ELECTROTHERAPY 
EQUIPMENT MANUFACTURER 
OSCILLOSCOPE 
50 of these were required for monitoring the wave 

forms of electrical pulses through patient's body. 
Contains the following controls 
Intensity (on-off switch); Focus; Ver- 
tical and Horizontal positioning; Ver- 
tical and Horizontal gain; Coarse and 
Fine sweep; Wave-form selector. 
Sweep from 2 to 5,000 CPS 


Vertical response from 20 to 50,000 
CPS 


3” viewing tube 


Overall size: 7 x 11” x 13”, 


BETA is equipped to engineer and build specialized electronic equipment of all types. 
Whether you need a single unit for production purposes or several hundred as part of a 
finished product— 

BETA CAN BUILD IT! 


BETA also manufactures a standard line of Kilovoltmeters, Electronic Microammeters, 
——_ 0-30 KV Power Supplies and custombuilt High Voltage Power Supplies up to 


Field Engineers throughout the country are at your service to discuss our products more 
thoroughly with you. 


SEND FOR DESCRIPTIVE LITERATURE—Dept. E 


@BETA 


ELECTRONICS CO. 


1762 Third Ave., New York 29, N.Y. 
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NEW PRODUCTS (continued) 


quiring very good regulation and 
stability. Input is 115 volts, 60 
cycles, 400 watts; and output is 
adjustable from 260 to 300 volts d-c, 
negative grounded. With ~ load 
changes from 400 to 600 ma the 
output voltage change at any set- 
ting is less than 0.05 percent. 


Multitester 


BRADSHAW INSTRUMENTS CO., 348 
Livingston St., Brooklyn 17, N. Y. 
A new test meter model 30 covers 








21 ranges; up to 1,250 v a-c, 1,000 
v d-c, 100 ma d-c, 1 megohm, and 
from minus 10 to plus 57 db in 
five ranges. 1,000 
ohms per volt. 


Sensitivity is 


Field Strength Meter 


TRANSVISION, INC., New Rochelle, 
N.Y. Model FSM-1 is a compact 
portable television service instru- 
ment complete with self-contained 
power supply for operation from 





120 volts, 60 cycles. 


The unit is 
capable of measuring field strength 
from 50 to 50,000 microvolts at the 
300-ohm input terminals. 


Hermetic Solder 


CERRO DE 
Wall St., 
roseal-35 


PASCO COPPER CorRP., 40 
New York 5, N. Y. Cer- 
is an Indium solder that 
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UE AYU PAYG [a3 


ONE AMPLIFIER for ALL RECORDS 
plus *Dynamic Noise Suppression 





New developments in recording, regardless 
of turntable speed or pick-up point, will not 
obsolete the H. H. Scott type 210A amplifier 
because it already includes every feature 


necessary for faithful reproduction of re- 
corded or broadcast music 

And in addition, the built-in *Dynamic Noise 
Suppressor assures freedom from rumble, hiss, 
and the scratch that inevitably increases with 
each playing of any record 

Brilliant, relistic reproduction of every record, 
33, 45, or 78 RPM and of FM and 
AM broadcasts as well is certain now 
and for many years to come with the H. H 
Scott 210A amplifier 

Hear it TODAY and you'll agree that it 
satisfies tomorrow's requirements. For com- 


plete technical data, write Dept. 904E2 
GUARANTEED FOR A FULL YEAR 


Licensed under U.S. and foreign patents 
pending and issued. 


rower D9COTT 


“PACKAGED ENGINEERING” 


CAMBRIDGE 39 MASS 





@ STEATITE 
CERAMIC 


Design engineers and manufacturers in the 
radio, electrical and electronic fields are 
finding in LAVITE the precise —- 
called for in their specifications . . . high 
compressive and dielectric strength, ioe 
moisture absorption and resistance to rot, 
fumes, acids, and high heat. The exceed- 
ingly low loss-factor of LAVITE plus its 
excellent workability makes it ideal for all 
high frequency applications. 


Complete details on request 





ffice & Works: Chattanoog 


s. * Chicago * Los 
lew York * Philadelph 
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Economical Hot Water ELECTRICALLY 
with this new VULCAN Immersion Heater 


THERMOSTAT can be set for any desired temperature. No danger 
of overheating. 


EASILY INSTALLED by simply inserting in tank or boiler and 
connecting to the nearest convenient outlet. * The one-inch tapered 
pipe thread fits standard domestic type hot water boilers. 


FLEXIBLE Permits placing small tanks where hot water is to be 
used. 


PRACTICAL for wash rooms ... or anywhere in factories, stores, 
offices or institutions where hot water is needed. 


CAN BE USED with present hot water systems without disturbing 
existing piping. 


* Or t'4” if desired. 


VULCAN ELECTRIC COMPANY 
DANVERS 10, MASS. 
Makers of Vulcan Electric Soldering Tools, Solder Pots, Glue Pots, 


Branding Irons and a wide variety of Heating Elements for assembly 
into manufacturers’ own products 






























Over 1000 Sizes 


Square ¢ Rectangular ¢ Triangular 
Round and Half-Round 

With a wide range of stock arbors... plus the 
specialized ability to engineer special tubes . 
PARAMOUNT can produce the exact shape and size 
you need for coil forms or other uses. Hi- Dielectric, 
Hi-Strength. Kraft, Fish Paper, Red Rope, or any 
combination, wound on automatic machines. Tol- 
erances plus or minus .002”. Made to your speci- 
fications or engineered for YOU. 


Inside Perimeters from .592° to 19.0° 


PARAMOUNT PAPER TUBE CORP. 
616 LAFAYETTE ST., FORT WAYNE 2, IND. 
Manufacturers of Paper Tubing for the Electrical Industry 
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HAVE YOU EVER SEEN 
PERFORMANCE LIKE THIS? 


D.C. TIMING MOTORS 


will, CHRONOMETRIC § 


sy A. W. HAYDON 














A PRIMARY TIME- 
POWER SOURCE OF 
EXTREME ACCURA- 
CY, PRACTICALLY 
UNAFFECTED BY 
VARYING VOLTAGE, 
LOAD OR TEMPERA- 
TURE. 


At long last an accurately controlled motor drive is avail- 
able for Direct Current in a wide range of output speeds 
for use in computors, recorders, timers and controls. 
Precision timing is obtained by the use of a temperature- 
compensated clock escapement which pulses the motor 
circuit. This synchronizes the motor electrically with the 
speed of the escapement. 


A 













Sd 
Send for Catalog 


sheet on D. C. 
Timing Motor 
with Chronometric 
Governor . . . Our 
staff is at your 
service. 





COMPANY 


WATERBURY 32. CONNECTICUT 


Deugr end Menviegure of Electrical Timing Downes 








Use ICA TELEVISION, 
RADIO AND ELECTRONIC PARTS 
FOR PEAK EFFICIENCY _ 


‘4 \ «,. e. 


OVER 2000 


TESTED STOCK ITEMS 


RANGING FROM 
CHASSIS, CABINETS 
AND ANTENNAS 


To Television Accessories 





ICA produces the nation’s greatest variety of top quality 
television, radio and electronic parts. Pioneer and developer 
of countless standard equipment, ICA’s wide range of pre- 
cision instruments meet almost all needs. 

Thousands of industrial manufacturers have found ICA 
the right answer to their problems. They know that for de- 
pendability, quality, price and all-around performance, you 
can’t beat ICA. 


are available. Send your specifications for quick estimate. 
Catalog available on request. 


insuline CORPORATION OF AMERICA 


INSULINE BUILDING ¢ 36-02 35th AVENUE « LONG ISLAND -CITY, N.Y 


West Coast Branch and Warehouse: 1335 South Flower Street, los Angeles, Calif 


Exclusive Conodion Soles Agents 


CANADIAN ME&RCOMI COMPANY * Montreel * Vencoure: * Terente * 





Winmpeg * Holtex * St Johns (Nfid 
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If it’s a special item, ICA’s vast manufacturing facilities 


NEW PRODUCTS (continued) 


adheres directly to clean smooth 
glass, mica, and some ceramics. It 
also bonds to the same metals as 
ordinary solders. Working temper- 
ature is approximately 260 F on 
glass. The substance can be applied 
with a cotton swab and has several 
advantages over the litharge and 
| glycerine seal. 


Indoor Antenna 


JERROLD ELECTRONICS CorP., 121 N. 
Broad St., Philadelphia, Pa. The 
new In-tenna combines an adjust- 
able dipole with a _ wide-band 


| 
| 
| 
| 
| 
| 
| 
| 
| 





television 


high-gain 
Designed to eliminate all kinds of 


preamplifier. 


interference, this compact indoor 


antenna retails for $42.50. 


Ball Bearings 
MINIATURE 

INC., Keene, 
ture bearing 


PRECISION BEARINGS, 
N. H. A new minia- 
accepts a 1%-in. shaft 
and requires only a 14-in. housing. 
The bearing is a full-race radial 
type with fifteen 1-millimeter balls. 
Either chrome-alloy steel or stain- 
less steel are available. 


Mobile Radio 


RADIO CorP. OF AMERICA, Camden, 
The Carfone two-way mobile 
designed to 


N. J. 


radio equipment is 
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pOES ‘ 

& {frequency “pen 
duc tion- its 1 
play ets. L E 
SONOTON Fs 
ing alds- 


. . were 

RANSCRIPTION TONE Qt ALITY! 

e Pett frequency to 10,000 cycles! Bell- 

like supertone makes even old players 
thrilling! 








' 
D CLIM ates 
e te, = 
Eg” ins pack 


N HUM 
RE ad by 


ff 
3s! Booms 


. RECOR 
LES. Gives * 


favorites. 
pressure, , 





RMANENT! 
, ents 
SGcramic TIT 


re-amplifiers ly for years! 


performs perfect 


NO TONE LIKE 


TITONE 


CALL YOUR JOBBER 
or write to 
' 


TONE 
Box T-4, Elmsford, N. Y. 
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Literature 


| Co., 


| drive, 


| tive rheostats. 
| and examples given as assistance 


NEW PRODUCTS (continued) 


| operate in the 152 to 174-mc band. 


Highly selective circuits make pos- 
sible operation in channels between 
stations now on the air without 
spillover into adjacent channel. The 
equipment is available for com- 
mercial or government use. 





Miniature Tubes. 
55 Chapel 


Raytheon Mfg. 
St., Newton 58, 


| Mass. A four-page folder contains 


data for 77 minia- 
ture tube types. Basing diagrams 
and tube outlines are included. 


characteristic 


‘ | Components Reference. American 
| Phenolic Corp., 1830 South 54th 


79 


Ave., Chicago 50, Ill. Catalog 73 


| provides a quick reference to a 


line of radio-electronic products. 
It features a complete index, 
grouping of parts by their uses, 
proximity of related items, graphic 
illustrations and mounting dia- 
grams. 


Tubular Rheostats. James G. Bid- 
dle Co., 1316 Arch St., Philadel- 
phia 7, Pa. Bulletin 41 describes 
various styles of standard, screw- 
double, graded, switch- 
board, metal-caged and noninduc- 
Charts are shown 


in proper selection of the instru- 
ments. 


Circuit Controller. 
lator Corp., 79 E. 1380 St., New 
York 35, N. Y. Bulletin 502 gives 
pertinent facts on the applications 
and general construction of the 


Electric Regu- 


| Regohm rheostatic regulator. The 
| unit is 


applicable to electronic 
tubes, saturable reactors and close 
differential relays. 


Speed Measurement. James G. 
Biddle Co., 1316 Arch St., Phila- 
delphia 7, Pa., has released bulle- 
tin 35-14 presenting the descrip- 
tion, operation and selection of 
chronometric, centrifugal and 
resonant reed tachometers. A 
price list for over 60 speed measur- 
ing instruments is also available. 


Pocket Meters. The Sterling Mfg. 
Co., 9205-9223 Detroit Ave., Cleve- 






STANDARD AND 
> HEAVY DUTY 


INVERTERS 


For Inverting D.C. to A.C. 


Specially Designed for operating A. C. 


Radios, Television Sets, Amplifiers, 
Address Systems, and Radio Test 
Equipment from D. C. Voltages in 
Vehicles, Ships, Trains, Planes and in 
D. C. Districts. 


BZAVAIZIZIZIFZS 


TAR Re aA SM ae Ra RD 





AUTO RADIO VIBRATORS 


A Complete Line of Vibrators . . . 
Designed for Use in Standard Vibrator-Oper- 


ated Auto Radio Receivers. Built with Pre- 
cision Construction, featuring Ceramic Stack 
Spacers for Longer Lasting Life. 


UV NEW DESIGNS 
V-_NEW MODELS » NEW LITERATURE 
“A Battery Eliminator, DC-AC , 
Inverters, Auto Radio Vibrators 


Ravio Co 
eo (O51 













VASAT RET aaa Ba ASO 


American Tetevision & 


Qaater cts Sea 
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Now! 
TRYLON 


Prefabricated 
Guys... 


o. With 


PRES-TITE 


Connectors 


Now available... TRYLON’s 
prefabricated guys for use on 
any guyed tower . . . completely made 
up prior to factory shipment with the 
exclusive, high strength aluminum al- 
loy PRES-TITE Connectors on each 
end of insulators and at the tower con- 
nections. This is real “guy insurance” 
with permanent, rust-proof fittings! 
Overall cost? No more than 
guys with standard guy clamps! 
If you are considering guy re- 
placements, write now describ- 
ing tower and anchor positions, 
insulator spacings and guy size. 


TRYLON 
LADDER TOWERS 


No taper. Complete- 
ly uniform design as- 
sures plus coverage; 
minimum upkeep. 
Guys protected with 
PRES-TITEConnec- 
tors. TRYLC YN Ver- 
tical Radiators are 
easy to climb for re- 
lamping and inspec- 
tionand are inexpen- 
sive to maintain. 
Write for catalog. 


Tower and 
Antenna Division 


WIND TURBINE 
COMPANY 


West Chester, Pa. 












NEW PRODUCTS 


(continued) 


land 2, Ohio. Catalog 300 is de- 
signed as a reference for a line of 
ammeters, voltmeters, milliam- 
meters, battery cell testers and 
hearing aid testers. A variety of 
precision measuring instruments 
for the automotive and electronic 
fields is treated. 


Permanent Magnets. General Elec- 
tric Co., Pittsfield, has 
issued a 28-page illustrated cata- 
log on cast and sintered Alnico 
magnets and special magnetic al- 
loys. Property tables are included 
for reference. 


Mass., 


Thermocouple Meters. 
Electrical Instrument 
Potter St., Cambridge 
Bulletin 502 
thermal meters and multimeters 
with vacuum thermocouples for 
the measurement of a-c or d-c. 
Units described were designed for 
true rms readings, nonsinusoidal 
waveform and low power. 


Rawson 
Co., Fi 
42, Mass. 


covers portable 


Magnetic Contactors. Ward Leon- 
ard Electric Co., 31 South St., 
Mount Vernon, N. Y., has an- 
nounced development of the bulle- 
tin 4454 size 4 and bulletin 4455 
size 5 a-c magnetic contactors for 
motor, heater and lamp control 
purposes. The units are 150 and 
300 amperes respectively, and are 
completely described and _ illus- 
trated in a recent 4-page folder. 


Magnetic Recorder. Press Wire- 
less Mfg. Co., Inc., Hicksville, L. I., 
N. Y. <A seven-page brochure 
describes and illustrates the Com- 
muni-vox magnetic paper recorder 
using letter-size sheets of coated 
stock. Specifications and applica- 
tions are listed. 


Resistance Box. Technology In- 
strument Corp., 1058 Main St., 
Waltham 54, Mass. Chief features 
of the type 110 slide-wire resist- 
ance box with maximum resistance 
of 11,000 ohms, specifications and 
prices are given on one side of a 
sheet recently issued. 


Soldering Manual. Kester Solder 
Co., 4201 Wrightwood Ave., Chi- 
cago 39, Ill., has released a 28-page 
technical manual affording a com- 
plete analysis of the properties 


| 















MEASUREMENTS 
CORPORATION 
Model 59 


MEGACYCLE 
METER 


Radio's newest, multi-purpose instrument con- 
sisting of a grid-dip oscillator connected to its 
power supply by a flexible cord. 
Check these applications: 
© For determining the resonant frequency of 
tuned circuits, t s, tr i 
lines, by-pass condensers, chokes, coils. 
© For measuring capacitance, inductance, 
Q, mutual inductance. 
© For preliminary :tracking and alignment 
of receivers. 
© As an auxiliary signal generator; modu- 
lated or unmodulated. 
® For antenna tuning and transmitter neu- 
tralizing, power off. 
© For locating parasitic circuits and spurious 








resonances. 
© As a low sensitivity receiver for signal 
tracing. 
MANUFACTURERS OF SPECIFICATIONS 
Standard Signal Generators a toe ie by 
Pulse Generators Oscillator Unit: 3%” 
FM Signal Generators diameter; 2" deep 
Square Wave Generators FREQUENCY: 
Vacuum Tube Voltmeters 2.2 mc. to 400 me; 
“a. seven plug-in coils. 
Capacity Bridges dear aae cae ‘ 
Megohm Meters pla? Pe er 
Phase Sequence Indicators 
Television and FM Test POWER SUPPLY: 
Equipment 110-120 volts, 50-60 
cycles; 20 watts. 





MEASUREMENTS CORPORATION 


BOONTON NEW JERSEY 
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with 
ADVANCE 
RELAYS 


Engineers and Designers 
who insist on dependable 
components have adapted 


control circuits. They are 
specifying ADVANCE 
products, and are sub- 
mitting their relay prob- 
lems to us. Our expanded 
engineering and plant 
facilities, plus the recog- 
nized dependability of 
ADVANCE RELAYS, make it 
possible for us to offer 
the most complete line of 
relays for light, interme- 
diate and heavy duty 
applications. Proved and 
Improved relay perform- 
ance through ENGINEERE! 
adaptability 








Follow the Engineers 
to ADVANCE \ 


ADVANCE ELECTRIC & RELAY CO. 


260 WEST SECOND ANGELES 26 CALIFORNIA 





ENJOY MAXIMUM 
LIGHT VISIBILITY! 


JOHNSON 147-1217 
1 inch - Lucite Cap «« yy ry] 





Lucite Cap permits mounting bulb 
far forward for maximum visibility— 
especially suitable for neon glow lamps. 
Fits 1" hole. Has polished chrome bezel. 
Available in red, amber, opal and clear. 
Uses NE-45 Neon. No resistor required. 


Especially suitable for NE-51 neon 
glow lamp. Soldered terminals. Fits 
11/16” hole. Bulb also mounted far for- 
ward for maximum visibility. Soldered 
terminals. Choice of red, amber. opal or 
clear. 


JOHNSON 
147-1143 
11/16 inch 
Lucite Cap 


JOHNSON carries in stock a complete 
line of standard pilot light assemblies 
to meet every ordinary need. Special 
assemblies, to meet your most exacting 
requirements, can be furnished in pro- 
duction quantities on special order. 
Your inquiries are invited. 


JOHNSON 


v 


E. F. JOHNSON CO. 





WASECA, MINN. 
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OK 


Wearer's hands are free at all times with 
the Roanwell Folding Handset! Combina- 
tion mouth-to-ear unit makes it possible 
to talk and move head simultaneously 
without loss of contact or time. Light- 
weight receiver and single wire head band 
eliminate headache complaints. Folded, 
it can be stowed away in pocket. Inter- 
changeable with conventional telephone 
apparatus. 








GET MAXIMUM EFFICIENCY 
IN TESTING WITH ROANWELL'S 
STYLE 197 FOLDING HANDSET 





A mere 


6 ounces! Folds 


compactly. 





| NO HANDS! 


Now being used extensively for maximum 
efficiency in testing by such outstanding 
organizations as: 
N. Y. Central Railroad . . . 
Westinghouse Electric . . . 
Bendix Aviation .. . 

Otis Elevator Co... . 
American District Telegraph. 
Roanwell specializes in fitting assemblies 
to your exact needs. Write for details 
of typical assemblies . . . and a copy of 

our new catalog. 


THE AVIOMETER Ov 
aE cee * 662 PACIFIC ST. « BROOKLYN 17, N. Y. 








— another 
XCELITE Original! 


Fits your XCELITE “Combination-Detach- 
able’ Screwdriver or No. 14 Nut Driver. 
Short enough for work in close quarters 
—where a longer reamer is useless. 
Ideal for enlarging holes in plastics. 
wood or sheet metal. See your dealer. 
“ANOTHER XCELITE FIRST” 


PARK METALWARE CO., INC. 
Dept. C 


Quality 





( QUICK-CHANGE REAMERS Fit Your XCELITE Handles! 


Orchard Park, N. Y. 
Tools PREFERRED BY EXPERTS 


First to use plastic for screwdriver handles ee 


8 


SS 
[===> 


3 sizes available: %& to 5/16, '4 to ‘2, “2 to 
11/16. Shown above 2 actual size. 














—_—s 














Filaments. d upports. springs, etc. 
for electronic tubes. Small wire and fiat 
metal formed parts to your prints for your 
assemblies. Double pointed pins. Wire 
straightened and cut diameter up to -inch. 
Any length up to 12 feet. 

LUXON fishing tackle accessories. 
Inquiries will receive prompt attention. 


227 High St. 





Newark 2, N. J. 











213 











NEW TV REVENUE from Pattern Time! 
with the GRAY 


TELOP 


(TV Optical Slide Projector) 


Dual projection capable of any desired optical dissolve 
with exact density control 


For advertising, photos, titles, programs, glass slides, transparencies or 
small physical objects. 

The TELOP is a TELevision Optical Projector for use with TV Film 
Cameras. Great flexibility permits instant fading of one object to 
another, change by lap resolve or by superimposing with exact density 
control of each object for unique effects. The widest latitude is given 
the program director for maximum interest and added station income. 


Please write for descriptive bulletin T-101 


GRAY RESEARCH & DEVELOPMENT CO., Inc. 
16 ARBOR STREET, HARTFORD 1, CONNECTICUT 
W. E. Ditmars, President 

















Buy Springs on ‘‘Performance’’ 


THINK twice about springs. Spring failure 
is usually product failure (in the customer's 
hands)! Perfect spring performance side- 
tracks many of the headaches in launching 
new machines, appliances, gadgets— 
protects your good name. 

If you have any doubts about the “trust- 
worthiness” of the springs you use or plan 
to use, we'll be most glad to have our 
engineers check your blue prints without 
obligation and share with you a spring 
making experience of 25 years standing. 
This service also goes for Peck Screw 
Machine Products. Let us hear from you, 
please. 


THE PECK SPRING CO., 9 King St., Plainville, Conn. 





SPRINGS 


& SCREW MACHINE 
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NEW PRODUCTS (continued) 


and application of soft solder 
alloys and soldering fluxes. 


Speed Control. Reliance Electric 
& Engineering Co., 1076 Ivanhoe 
Rd., Cleveland 10, Ohio. Bulletin 
K-2101 explains how the VSS 
short-stroke dancer roll provides 
control tension for loops of mate- 
rial in process and control of 
motor speed in proportion to the 
position of some object or mechan- 
ism. Among other data presented 
are a family of curves of available 
range of VSS output and pictorial 
and schematic representations of 
a typical installation. 


F-M Antennas. Andrew Corp., 363 
E. 75th St., Chicago 19, Ill. Tech- 
nical information on the high-gain 
studio-transmitter link parabolic 
antennas, (for use in the 920 to 
960 mc f-m relay band), is found 
in bulletin 902. 


Precision Readings. Hewlett Pack- 
ard Co., 1756 Page Mill Rd., Palo 
Alto, Calif., has published a four- 
page folder giving detailed specifi- 
cations on the type 400C vtvm and 
two battery-operated instruments: 
the 204A audio oscillator and 404A 
vtvm. Prices of the instruments 
are included. 


Electromagnetic Unit. Meta-Mag- 
net Associates, P. O. Box 3664, 
Orlando, Florida. A recent folder 
describes the Meta-Magnet, a new 
form of electromagnet for demon- 
stration purposes which attracts 
nonferrous metals as well as iron. 
On 60 cycles 115 volts the unit 
described picks up and holds silver 
coins and pieces of aluminum. 


Logarithmic Attenuator. Kalbfell 
Laboratories, Ine., 1076 Morena 
Blvd., San Diego 10, Calif. A small 
folder gives description, applica- 
tions and specifications for the 
Logaten, a wide-range logarithmic 
attenuator whose output is pro- 
portional to the logarithm of its 
input for a range of 50 db. 


Transformer Catalog. General 
Radio Co., Cambridge 39, Mass. An 
8-page catalog covers a line of new 
Variac continuously adjustable 
transformers. Essential dimen- 
sions, illustrations and data to aid 
in selection are included. 


April, 1949 — ELECTRONICS 




















































NuLL! SECUNDUs! 


Yes, you'll find upon careful appraisal, thor- 
ough investigation and direct comparison that 
TEKTRONIX instruments. ore truly SECOND 
TO NONE. 

The Tektronix Field Engineering Representa- 
tive in your area will be pleased to demon- 
strate either instrument upon request. 





Tektronix Type 511-AD Oscilloscope 
$845 f.0.b. Portland 


Wide Band, Fast Sweeps 


The Type 511-AD, with its 10 mc. amplifier, 
0.25 microsecond video delay line and sweeps 
os fast as .) microsec. /em. is excellent for the 
observation of pulses and high speed transient 
phenomena. Sweeps as slow os .0] sec. /em. 
enable the 511-AD to perform superlatively as 
a conventional oscilloscope. 





Tektronix Type 512 Oscilloscope 
$950 f.0.b. Portland 


Direct Coupled, Slow Sweeps 


The Type 512 with a sensitivity of 5 mv./cm. 
DC and sweeps as slow as .3 sec. /cm. solves 
mony problems confronting workers in the 
fields where comparatively slow phenomena 
must be observed. Vertical amplifier band- 
width of 1 mc. and sweeps as fost as 3 micro- 
sec. /cm. moke it an excellent general purpose 
oscilloscope as well. 





Both Instruments Feature: 


@ Direct reading sweep speed dials. 

@ Single, triggered or recurrent sweeps. 

@ Amplitude calibration facilities. 

@ All DC voltages electronically regulated. 

@ Any 20% of normal sweep may be ex- 
ponded 5 times. 


712 S. E. Hawthorne Blvd. 
Portland 14, Oregon 


Phone 
EA 6197 


Cables 
Tektronix 
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NEWS OF THE INDUSTRY (continued) 


| (continued from p 138) 

| is available from the National Office 
of the Instrument Society of 
America, 1117 Wolfendale_ St., 
Pittsburgh 12, Pa. 


Tube Conference Program 


TECHNICAL program for the AIEE 
conference on the industrial use of 
electron tubes being held April 11 
and 12 at the Statler Hotel, Buffalo, 






N. Y., is as follows: 
Monday, April 11 
9:30 A. M. Session I—Industrial Flec 
tronie Control Applications—W. C. White 
’ > presiding: 
mic 1 of D-C Motors, by 


and Regulating 


nan of Westing- 





ctronie Control of A-C 
Hutton of GE 

Relavinge Devices and Photo- 
Ba 


Power, by 


etronic 





* Control, by F. T lev of West- 
nghouse 
f ' Pp Dinner Address on Control 
et i Ww by K. H. Kineg- 
\ of the GE Re 


1e Knolls 


8:20 P. M. Sess 
I 


ion 1I—Problems of Elec- 
ronic Equipment Users—J. A. Gienger of 





1 Kodak presiding: 

t and J ee@* of Prin irv Vol 
Cc vy Frank J. Hosticka of Vis 
Cor Cc azo 


Additional papers pe prob- 
lems of the electronic control 
equipment are being organized with speak- 
ers from representative industries 


rtaining to the 
users of 


Tuesday, 
9:00 A. M. 
Blectronic y 
Palmer 


April 12 


Session III—Problems of 
juipment Design—H. L 
>, presiding: 





Tube ngs as applied to Industrial 
Control Equipment, by O. W. Livingston 


of GE 

Desirable Improvements In Tuhe Char- 
acteristies & Ratings, by FE. H. Vedder of 
Westinghouse 


Problems Related to Components Tsed 

n Industrial Electronic Equipment De- 

by Rolland Russo, of Clark Con 
Cleveland 

tion and) =se of Capacitors in 





Equipment, by W. J 


Thacker of GE 

1:30 P. M. Session IV 

Tube Designer—C. H. Willis of Princeton 

|} presiding: 

Ratings 
Pe 


Problems of the 


of Ignitrons for A-C Control 
Marshall! of Westinghouse 
of Tgnitrons for Rectification 
Steiner of GF 

Ratings of Mercury Thvyratrons by H 
l.. Thorson of GE 

Ratings of Inert Gas Tubes, by 
Fawards of Flectrons Ine., Newark 

Ratings of Radio Receiving Type Tubes 
by George Hanchett of RCA 

*hototube Characteristics, by A. M 
Glover of RCA 





dD. V 





Loran Aids Cable Ships 


TESTS have recently proven the 
value of loran to the efficient oper- 
ation of cable ships. Based upon 
experience aboard the C. S. Lord 
Kelvin, Western Union Telegraph 
Co. has reported the importance of 
the technique in maintaining the 


| flow of communications through 








READY... AMM... 


SOLDER/ 





FLEXITIP— 
easily formed 


LONGER 8" 
REACH 


5 SECOND 
HEATING— 
no waiting, 
soves power 


SOLDERLITE 
— spotlights 
the work 


wut. 


7408 
z 


uit 1 
RANS- 
ORME 


DUAL HEAT— 
single heat 100 
watts, dualheat 
100/135 watts 
115 voits, 60 
cycles. 


s 


Pull the trigger switch, make contact, and 
you solder. Then release the trigger and off 
goes the heat—automatically. No wasted 
time. No wasted current. No need to unplug 
the gun between jobs. The Weller Gun's 
Flexitip heats only when in use—saves hours 
and dollars. Your Weller Gun will pay for 
itself in a few months. 

Solderlite, extra length, and the easily 
shaped Flexitip mean reai soldering ease. 
And because the transformer is built in— 
not separate—the Weller Gun is a complete, 
self-contained unit, compact, convenient. 

For laboratory and maintenance work, 
we recommend the efficient 8” model— 
DX-8 with dual heat; or 4” types S-107 
single heat and D-207 dual heat. Order from 
your distributor or write for bulletin direct. 


Be sure to get your copy — 
SOLDERING TIPS, the new 
Weller Handy Guide to eas- 
ier, faster soldering—20 pages 
fully illustrated. Price 10c at 
your distributor's. 


WEL IL ER 


806 Packer Street - Easton, Pa. 


* 
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RINCIPALLY used in diversity reception to supply 

local common oscillator injection voltage to re- 
ceivers. Crystal oscillator for BFO. The Variable High 
Frequency section gives stability equivalent to that of 
non-temperature controlled crystal oscillators. It is 
also equipped with three crystal controlled frequencies 
for operation of receivers on a fixed frequency basis. 
The variable high frequency oscillator is provided with 
local crystal oscillator for spot checking of twenty 
points within its range 

For more complete line of frequency shift equipment, see 
our advertisement page 190-191 Electronic Buyer’s Guide 


Nonrazny RAaDio Company 
Incorporated 


143-145 West 22nd St. New York 11, N. Y. 


HIGH STABILITY 
ew —_ MASTER VARIABLE OSCILLATOR 


TECHNICAL DATA 


Variable H.F.O. output fre- 
quency 


Fixed Frequency crystals. 

Output Impedance 

Output Level. 

Variable HFO Stability. 

2-32 mc continuous 

2-4 mcs for output frequen- 
cies of 2-32 mcs. 

50 ohm coaxial cable. 

2 watts 2-4 mcs. 

0.5 watts 4-32 mcs. 

20 cps per mc for ambient 
change of 50° C. 

5 cps per me for + 10% 
Line voltage. 

20 cps per mc for restc‘vility. 


20 cps per mc tor Keadi- 
bitity. 


This unit can also be 
used as a transmitter 
exciter or for labora- 
tory measing  pur- 
poses. 





















inputs of 1 megohm and 30 mmf, onto 
signal circuits of 50,000 ohms and higher 
—such os a pentode amplifier stage with 


6 mmf 















QUANTITATIVE MEASUREMENTS 
ON HIGH IMPEDANCE CIRCUITS 






MODEL 102 


PHANTOM 
REPEATER 


AN INSTRUMENT AMPLIFIER WITH 
200 MEGS.—6.0 MMF INPUT IMPEDANCE 


The Phantom Repeater bridges voltmeters ing instruments were connected directly. 
and cathode ray oscilloscopes, which have Input Impedance: 200 megohms shunted by 
Output Impedance: 300 ohms 
Gains of 1.00, 10.0, and 100. Frequency 


Range from 5 cps to 150,000 eps within 
its high resistance plate load—without the 
loss of voltage and high frequency re- roy Background noise equivalent to 40 
= ...5Ponse which would result if the measur- to 70 microvolts at the input 


Descriptive Bulletin Sent Upon Request 


KEITHLEY INSTRUMENTS 


1507 WARRENSVILLE CENTER RD., CLEVELAND 21), OHIO 
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(continued) 


the more than 30,000 nautical miles 
of cable operated by the company. 

The captain of the Western 
Union Cable ship pointed out that 
when certain cables lie close to- 
gether loran enables correct chart- 
ing of both, with subsequent ease 
in returning to either when repairs 
are necessary. 

Sperry Gyroscope Co., manufac- 
turers of loran, have announced 
that deliveries of Mark 2 loran will 
soon begin to the U. S. Coast Guard 
and Army Transportation Service. 


Electrical Engineering 
Building Dedicated 


FORMAL DEDICATION of the new 
$2,000,000 electrical engineering 
building of the University of 
Illinois at Urbana, IIl., will take 
place May 19, 20 and 21. The build- 
ing has ample classrooms and labo- 
ratories for experimental work 
in communications, illumination, 
measurements, servomechanisms 
and electrical machines. 

Featured in the dedication cere- 
monies will be a symposium whose 
main theme is “Expanding Fron- 
tiers in Electrical Engineering.” 
Topics and speakers are as follows: 

Electron and Ion Dynamics, by 
Albert W. Hull of GE, W. C. Hahn 
of GE, and A. L. Samuel of the Uni- 
versity of Illinois; Semi-Conduc- 
tors, by Frederick Seitz of Carnegie 
Tech, W. Shockley of Bell Labs, 
and Lloyd P. Smith of Cornell Uni- 
versity; Statistical Problems in 
Electrical Engineering, by Norbert 
Wiener of MIT, D. O. North of RCA 
Labs, and K. Norton of National 
Bureau of Standards; Application 
in fields of Illumination, Machines 
and Sound, by Ward Harrison of 
Nela Park Labs, Gabriel Kron of 
GE and William J. Fry of the Uni- 
versity of Illinois. 


BUSINESS NEWS 


RADIO CORP. OF AMERICA, Camden, 
N. J., recently awarded certificates 
to sixty-nine engineers enrolled in 
its sixth television technical train- 
ing program. Since the beginning 
of the program nearly 400 engineers 
have received training in basic the- 
ory, design, operation and mainte- 
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We Build Special Equipment for 
TUBE MANUFACTURERS 
PRODUCTION — TESTING 
TILTING TABLE, shown above, for 10’ and 12” 
C. R. Tubes. Standard or special designs for 

any tube, type or size. 

CARRIER for 10’ and 12” Tubes; greater 
capacity; less floor area; no dirt on screens 
BUCK ENGINEERING CO., INC. 
37-41 Marcy St. Freehold, N. J. 








... THE NEW BROOK 
10 WATT AMPLIFIER 





this is it 


s ew Brook A i) le Amplifier w 


surpe your most exacting expectat 
Hear this finest of amplifiers at your 
dealer's NOW! 


Write TODAY For Free Copy of Technical 
Bulletin and Detailed Distortion Analysis 


BROOK ELECTRONICS, Inc. 
Dept. BD-9, 34 DeHart Place 
Elizabeth 2, New Jersey 









Panoramic Ultrasonic Analyzer 
for easy, fast Ultrasonic Analysis 


An entirely new instrument, the SB-7 is engineered 
to meet the urgent demands for panoramic reception 
of ultrasonics—demands ranging from high speed 
panoramic analysis of jet engine vibrations to pano- 
ramic-simplified monitoring of telemetering sub- 
carriers. 

The SB-7 an automatic scanning receiver graphi- 
cally presents frequency and level of signals in the 

lectivity ultrasonic spectrum. Special control features enable 
@ Wide Input Voltage Range selection and spreading out of any narrow band for 
USES highly detailed examination. 


ANOHAM! 


RADIO“, CORP 


10 So. Second Ave. \e. J Cable Address 
Mount Vernon. N.Y PANORAMIC, NEW YORK 


FEATURES 

Direct Reading 

Linear Frequency Scale 

@ Continuously Variable Scan- 
ning Width 

Linear and 40db linear log 
amplitude scale 

Stabilized Frequency Cali- 
brations 

@ Continuously Adjustable Se- 





@ High Frequency Vibration 
Analysis 

@ Transmission Line Investiga 
tions 

@ Carrier System Monitoring 

@ Harmonic Analysis 

@ Feedback System Studies 

2 

* 

e 






Material Testing 
Telemetering 
Medical Studies 


* Write for Complete Specifications 








Exclusive Canadian Representative: Conodion Marconi, Ltd 
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PAMARCO tensions are the perfect 
answer to lower coil winding costs! 


* FINGER-TIP TENSION CONTROL 

* OPERATOR MAKES OWN ADJUSTMENTS 
* NO TOOLS OR ACCESSORIES NEEDED 
* FITS ALL COIL WINDERS 


The free-running action of the PAMARCO tension practically 
eliminates defective coils. Their compact size permits more 
simultaneous coil winds on any machine. Operator makes all 
adjustments for any gauge wire with simple thumbscrew 


Write for literature today wy 


PAPER MACHINERY & RESEARCH, INC. 
1014 OAK STREET © ROSELLE, NEW JERSEY 


electronics — 
PUBLISHES 13 ISSUES YEARLY 


including the Mid - June 
BUYERS’ GUIDE ) 
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NEWS OF THE INDUSTRY (continued) 


nance of television broadcast equip- 
ment. 


CORNING GLASS WoRKs, Corning, 
N. Y., has begun mechanized pro- 
duction of 15 and 16-inch all-glass 
television bulbs by means of new 
types of glass-working machine. 


SMALL-SIZE, HIGH VOLTAGE oi aren will — price reduc- 
ions of 24 percent. 
SELENIUM RECTIFIER 


WESTERN ELECTRIC Co., has in- 
stalled over 500 specially designed 
air diffusers in its Allentown, Pa., 
plant to create the ideal environ- 
ment for the manufacture of 











Bradley's new high voltage selenium 
rectifier—model SE8L—is low-priced 
for production requirements. Rated at 
1.5 ma D. C. and up to 3,000 volts 
peak inverse. For higher voltage re- 
quirements, model SE8L can be used 
in series or multiplier circuits. Meas- 
ures only '4-inch in diameter—up to 


3 inches in length. Completely sealed. 
< supply and return ets, channels or strips, tapped holes, 


’ } 
air diffusers serving main floor of manufac- studs, wetd nuts, tapped inserts, etc., 


SIMPLIFY PHOTO CELL turing building at Western Electric's Allen- 7 ma 
lant : . 
CONTROL mania 





FEATURES: 


1. Sizes designed for normal requirements. 

2. Rigid construction—Round corners. 

i | 3. Tight fitting inside covers for easy sell- 
ing. 

1: | 4. Cases or covers available separately. 

t > / 5. Mass Production means high quality at 

att 
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low competitive prices. 


6. Weiss covers and cases can be furnished 
with holes pierced, reinforcing brack- 
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vacuum tubes, varistors and other Core | Length Width Height 
precision electronic equipment. EE96-97 |1-1/4" 1-1/2" |2° 
El-21 1-1/2° 1-3/4" 2-5/16° 
r 7 a y ra al , 1/8° 9/16" 
TUNG-SoL LAMP Works INC., tube ln AS ya bw 4 
F a Selhasd Seleabaa ree a ‘ ma El-11 2-7/16" | 2-15/16", 3-3/8" 
manufacturers, have expanded fa EL3A 15/16" 3-178". | 3-19 /16" 
‘ilities ; +j j “hic: El-12 2-7/8" | 3-3/16" | 3-3/4" 
cilities by moving their Chicago este Sater | 34a" | ata 
plant to 351 E. Grand Ave., Chicago E1125 3-1/2 3-7/8" | 4-5/8" | 
E1137 3-7/8" | 4-1/4 5-1/16 
1}, TL E113 4-1/4° | 4-3/4" |5-1/2° 
E1-36 4-3/4" | 5-1/4" 6-3/4" 
Nan a rary . i ead a ,D “ . | El-175 4-7/8" 5-1/2" 6-5/16" 
Luxtron* photo cells convert light into GENERAL ELECTRIC X-RAY COorpP., | EI-19 5-1/4" |6-1/4° |8-1/16° 











electrical energy. No external voltage | |-TD. is the new name of Victor X- 
is required to operate meters and | Ray Corp. of Canada, Ltd., manu- 
meter relays directly from Bradley | facturers of medical and industrial 
photo cells, improving control over | x-ray apparatus and supplies. ©. Finest Workeiaahte 

your processes, reducing your costs ; = ’ © Immediate service 

Housed model shown. Many different STANDARD-THOMSON CorpP., Dayton, © Production methods applied to your short 

; : : t 
sizes and shapes, mounted ond un- | ©., Will establish an electronics and |} ‘" Ports means siaiige mae nasa ds Nin 


mounted. aircraft equipment division as part 
*T. M. REG. U. S. PAT. OFF 


Let us quote on your short run precision 
| sheet metal requirements 


Our model shop offers:— 


of the company’s increasing produc- 
Mi | tion for the aircraft industry. 


f ' James P. Malstrom has been ap- 
Our engineers will select or de- 


velop rectifiers or photo cells to 
meet your needs exactly. Write Acro ELectric Co., 
for BRADLEY LINE showing basic 
models. 


pointed head of the new division. 


Cleveland, 
Ohio, manufacturer of snap-action 
switches, has changed its name to 
the Acro Switch Co. 


4 g A ) L E Y QUOTATIONS PROMPTLY SUBMITTED 
BRANSON INSTRUMENTS, INC., 


manufacturers of ultrasonic thick- JERRY L. WEISS 
L A B 0 R A | 0 R l 3 5 ’ | N C . ness gages and testers, have moved 21 Plandome Road—Manhasset, N. Y. 


Manhasset 7-1087 
| from Danbury, Conn., to larger 








82 Meadow St. New Haven 10, Conn. 
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NEWS OF THE INDUSTRY (continued) 





quarters at 436 
Stamford, Conn. 


Fairfield Ave., 


CoIL Co. oF AMERICA, New York, 
N. Y., is the new name of Nigberg 
Electrical Labs., manufacturers of 
coils and special windings for tele- 
vision. 


PERSONNEL 


JAMES F. KOEHLER, engaged in air- 
borne radar development during the 
war, is now chief engineer’ in 
charge of the design of specialized 
government and industrial elec- 
tronic equipment at Philco Corp. 


KENNETH H. KINGDON, for the past 
two years in charge of the Knolls 
Atomic Power Laboratory, has been 
made assistant director of the GE 
research laboratory, 


IN, 3. 


Schenectady, 


WILLIAM FE. SHOUPP, manager of 
electronic and nuclear physics re- 
search at Westinghouse Research 
Laboratories since 1943, was re- 
cently named director of research 
of the company’s new atomic power 
division. 


WILLIAM Brown, formerly with the 
RCA Laboratories industry service 
division, has joined the Television 
Equipment Corp. as secretary and 
chief engineer. 


CAMERON PERCE, ABC television 
operations supervisor in Hollywood, 
Calif., has been elected president of 
the Society of Television Engineers 
of Los Angeles. 


SIDNEY L. CHERTOK, formerly asso- 
ciated with Solar Mfg. Corp., has 
been appointed to the application 
engineering staff of Sprague Elec- 
tric Co., North Adams, Mass 


HENRY P. KALMuS, formerly with 
the research laboratory of Zenith 
Radio Corp., has been appointed to 
the staff of the National Bureau of 
Standards and will conduct investi- 
gations in advanced electronic tech- 
niques in the Burean’s 
Research Laboratory. 


Ordnance 


RAYMOND F. FOSTER, a development 
engineer on television receivers at 
General Electric Co., Syracuse, 
received one of the 1948 Charles 
A. Coffin awards for his work on 
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Choice of the Professionals 
The MAGNECORDER 


Announcing 
the new addition 
to the PT6 series 
of tape recording 

equipment 


MAGNECORDER 
PT6-JA 


Especially designed for 
schools, industry, labo- 
ratories, smaller radio 
stations, and music lov- 
ers who demand the 
same quality inherent in 
all Magnecord equip 
ment. 






« pe° =f. 
PT6A 


Tape Recording At Its Best 
Frequency Response 
50 to 15,000 cps. ~ 2 db 








Distortion 


2% at full modulation 
Magnecord tape recording equipment 
has been proven by months of con- 
stant use by the most critical users in 
radio broadcast stations and record- 
ing studios. 


Here Is Quality 
At A Price 
You Can Afford 


For detailed specifications and the name of your nearest distributor write 


MAGNECORD, INC. 


360 N. MICHIGAN AVE. CHICAGO 1, ILLINOIS 














High Sensitivity . . Logarithmic 


AC VOLTMETER 


50 MICROVOLTS TO 500 VOLTS 


MODEL 47 VOLTMETER 


SELF-CONTAINED 
ALL AC OPERATED UNIT 


An extremely sensitive am 
plifier type instrument that 
serves simultaneously as a 


voltmeter and high gain 
amplifier. 
@ Accuracy +2% from 15 
cycles to ke. 
+50 from 30 ke. to 
100 ke. 


@ Input Impedance 1 meg- 
ohm plus 15 uuf. shunt 
capacity 

@ Amplifier 


Gain 40000 





Also MODEL 45 
IDE BAND 
VOLTMETER 
.0005 to 500 Volts! 
5 Cycles 1600 ke. 
New! MODEL 49 
NARROW BAND 
AMPLIFIER 














A few of the many uses: 


microphones of all @ Gain and frequency measurements for all 
types types of audio equipment 
@ Low level phonograph pickups 


@ Output indicator for 


@ Densitometric measurements in  photog- 
@ Acceleration and other vibration measur- raphy and film production : 
ing pickups. @ Light flux measurements in conjunction 


@ Sound level measurements with photocells 


Write for Complete Information 


5-17 Glenwood Street 


instrument Flectronics urns NECK, L. I, N. Y. 
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Z-ANGLE METER’S 
Accuracy — Speed — Simplicity 
PLEASES LANGEVIN ENGINEERS | 





AUDIO ENGINEERS: 


Note This Report From Langevin 


“The Langevin Manufacturing Cor- 
poration Development Laboratories 
finds the Z-Angle Meter extremely 
useful in the determination of trans- 
former impedances. In the manufac- 
ture of amplifiers it is often necessary 
to determine the impedance existing 
within amplifier stages. Heretofore, 
these determinations have involved a 
long drawn out test procedure. The 
Z-Angle Meter, however, allows read- 
ings to be made accurately and 
quickly.” 


Their engineers say. ”... the plate 





THE Z-ANGLE METER is a modern, oy 
contained instrument for making quick 

accurate measurements of IMPEDANCE 
and PHASE ANGLE at audio frequencies. 











Write today for Bulletins on the Z-Angle Meter, 
R-F Z-Angle Meter, R-F Oscillator, Precision 
Variable Resistors, Translatory Variable Re- 
sistors, Slide Wire Resistance Boxes and Audio 
& Super-Sonic Phase Meters. 


ped e of a resistance coupled 
triode tube can be determined by tak- 
ing a reading with the Z-Angle Meter 
at the output terminals and then ex- 
tracting the unknown from the mathe- 
matical formula for the impedance in 
parallel. This is only one of the many 
uses we have found for this instru- 
ment.” 


TECHNOLOGY INSTRUMENT CORP. 
1058 MAIN STREET, WALTHAM 54, MASS. 


Engineering Representatives 


Chicago, tt!.—STate 2-7444 
Rochester, N. Y.—Charlotte 1475-W 


IN THE PROFESSION, 


A-2 SPEAKER SYSTEM 


FROM THE LARGEST 


Cambridge, Mass.—ELict 4-175! 


Canaan, Con1.—Canaan 
Dallas Texas—Logan 6- 3037 


AN HONORED NAME 











8” DIA~CONE SPEAKER 


TO THE SMALLEST 


ALTEC LANSING IS FIRST IN QUALITY 





To those familiar with the 
history of Altec Lansing, 
its reputation in the top- 
level quality field is easily 
understood. Altec Lan- 
sing is best known as the 
designer and manufac- 
turer of massive motion 
picture theatre speaker 
systems where highest 
obtainable quality out- 
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weighs every other con- 
sideration. In the design 
and manufacture of a 
balanced line of speakers 
fulfilling every need for 
highest quality reproduc- 
tion of sound —yet adapt- 
able to more confined 
space,no compromise was 
made with quality. For 
the professional audio 


world and for the elec- 
tronics industry general- 
ly, the history of Altec 
Lansing is the clue to its 
reputation. 


Write for Descriptive Brochure 
— Altec Lansing Corporation, 
1161 North Vine St., Hollywood 
38, Calif., 161 Sixth Ave., New 
York 13, N. Y. 





NEWS OF THE INDUSTRY (continued) 


the improvement of television re- 
| ceiver circuits. 


| FRANK H. ROCKETT, Jr., formerly 
associate editor of ELECTRONICS, 
has joined the staff of Airborne In- 
struments Mineola, 
N. Y., to assist in editing and pro- 
viding technical review for research 
reports published by the Labor- 
atory. He worked on the proximity 
fuze project at the Applied Physics 
Laboratory of Johns Hopkins Uni- 
versity and taught in the labora- 
tories at Lehigh and Columbia Uni- 
versities before joining ELEC- 
TRONICS in 1945. 


Laboratory, 





F. H. Rockett, Jr. 


J. W. McRae 


JAMES W. McRaAr, formerly di- 
rector of electronic and television 
research, has been placed in charge 
of development of transmission, 
switching and electronic apparatus 
at Bell Telephone Laboratories. 


IsAAC L. AUERBACH, formerly with 
Eckert Mauchly Computer Corp., 
is now engineer in charge of the 
tube division at Electronic Tube 
Corp., Philadelphia, Pa. 


E. D. McARTHUR, holder of 39 
patents in the field of electronics, 
has been promoted to head of the 
GE Research Laboratory’s High- 
Frequency Division. 
He was formerly in charge of the 
uh? vacuum-tube section. 


Electronics 


PHILIP N. Ross, previously asso- 
ciated with Westinghouse as a 
central station engineer, and since 
1946 assistant to the director of the 
power pile division at the Oak Ridge 
National Laboratories, has been 
appointed assistant director of re- 
search in the new atomic power di- 
vision of the Westinghouse Electric 
Corp. 


HAROLD M. HEIMARK, former con- 
sulting radio communication engi- 
neer, was recently appointed chief 
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AIRBORNE RADIO 


FOR ALL CLASSES OF AIRCRAFT 


Ss by we 


Aircraft Radio Corporation 


@ TWO-WAY VHF 


@ STANDARD LF RANGES 
(with homing loop) 


@ VHF OMNI RANGES 
@ LOCALIZERS 
@ GCA VOICE 


@ ISOLATION AMPLIFIERS 
(10 inputs — 2 outputs) 


Name of nearest sales and 
installation agency 


on request 


>. 


Aircraft Radio Corporation 


BOONTON, NEW JERSEY 





HI-VOLTAGE REGULATED | 


RF POWER SUPPLY 





25 to 30 KV at 1 Ma. Maximum 


Regulation within 19% from no load to full 

load at any output voltage within rating 

Within 1% for line voltage variations from 

95 to 125 volts at any output voltage or 

load within ratings 

Ripple voltage within 19 at any output 

voltage 

No. of Tubes: 11 

Dimensions: Length— 19”, Height — 174", 

Depth — 15”. 

- $63 in voltage ranges of 15 to 20 
, 20 to 25 KV. 

ais the th tap available upon request for 

use with 5TP4 Projection Kinescope 


Write for Specification Sheet for Model RP30 
Supply 


SPELLMAN TELEVISION CO. 


130 WEST 24th STREET * NEW YORK 11, N.Y 
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MICROSECOND TIMING! THE NEW 


6 me INTERVAL TIMER 


oe TER CHRONOGRA PH) 


...measures and 
records time intervals 
with a resolution of 


1/1,600,000 
seconds 


This instrument determines and indi- 
cates directly the elapsed time between 
electrical “Start and “Stop” signals 
derived from the beginning and end- 
ing of a time interval to be measured. 
& Direct Indication of Intervals up to one second — recycling A 1,600,000 “a crystal oscillator ie 

of the counter can be observed or recorded for used as the time base. The instrument, 





& Extremely High Accurocy — 1.6 Megacycle crystal oscil- 
lator time base. 


longer intervals. which is completely self contained, | 
% High Resolution measures intervals in steps of 0.625 counts the number of cycles from this j 
microsecond. time base which occurs during the time 


% Retains Indication of Meosurement until reset. interval measured. Price $925.00 


% Easy to Actuate — positive pulses from common or sep- 
orate sources can be used 


High Speed Electronic Counters and 
internal Timers for All Appli- 
cations — Address Inquiries to Dept. 68 


POTTER INSTRUMENT co. o> 


%& Stable — no adjustments required. 


136- 6 weoosavert. ave, FLUSHING, ‘yew your A> 


\ ‘Comer 4 





Are you getting 


ALL the advantages 
that PAPER offers? 


Central Engineered Electrical Papers are among the most versatile 













of materials. They can be accurately controlled in thickness, porosity, Ph, weight 
and many other characteristics. Central Electrical Papers can also be made with 
anti-rust and anti-tarnish properties . . . they can be creped for easier wrapping 
around corners . . . they can be juted for extra strength . . . they can be water- 
proofed . . . or almost any combination of these properties and special treatments 
may be had. Thus with Central Engineered Electrical Papers you can have many 
combinations of physical and electrical properties to suit exactly your particular design. 
The Central Paper Engineer knows his papers and is backed by laboratory 
A\ facilities second to none in the industry. Discuss your design problems with him. 
He can offer many helpful suggestions on how paper can help you produce 


aA better products at lower cost. His services are yours for the asking. 


Ee CENTRAL PAPER COMPANYinc. 


ee N 2442 Lakeshore Drive Muskegon, Mich. 
~S 























i NEWS OF THE INDUSTRY (continued) 
| : | engineer for Doolittle Radio, Inc. 
a vof- | of Chicago, Builders of precision 

| | radio communication equipment. 
| for the measurement of time —s J Rocer M. Wise, president of the 
1 tube consulting < nyineering 
10 microseconds to 1 second | | — CoenanS and engineering 
| firm bearing his name, has joined 
Philco Corp. along with his staff 
ING of tube engineers. The Wise organ- 
@ DIRECT READ | ization will occupy new laboratories 

| in the Lansdale Tube Co. plant. 

@ ACCURATE | ' , 

A. V. ASTIN, engaged in the de- 
@ SIMPLE velopment of proximity fuzes dur- 


ing the war, has been advanced 











| from assistant chief to chief of the 
Model 100 $375.00 | Electronics Division, National Bu- 
| | reau of Standards, succeeding the 
HIGH late Harry Diamond. 
| JOHN W. CoLTMAN, former head of 
DESIGNED for universal application. Four ranges | the x-ray section of the Westing- 
: " 
-1, 10, 100 and 1000 milliseconds full scale. Aceu- | | house Research Laboratories, has 
racy is better than one scale division (1°) on any | si 
range. | been named manager of the Elec- 
INDISPENSABLE for devel | | tronics and Nuclear Physics De- 
SPENS - lor development and produc- | | aa ' . : ™ — 
San ial Tenainding wekiilieba. cnakedaiia. ide manu. | | partment at the Laboratories. 
relays, shutters, switches, welders and a host of } 
other products. Write for Bulletin 100 A, | 


American Chronoscope Corporation 


150 SOUTH MIDDLE NECK ROAD GREAT NECK, N. Y. 






CALL THE 
WATERTOWN 





WANT TRUE 
ECONOMY IN 





J. W. Coltman ]. W. Nelson, Jr. 


J. W. NELSON, JR., formerly devel- 
opment engineer and sales engineer 
in GE’s Government Division in 
Syracuse, N. Y., has been named 
head of the Air Force Sales Section 
in the division. 







There are so many plastics, so many design factors, so many angles 
involved in choosing from among the different molding methods 


that it pays to get the best, most experienced help with your custom 
molding jobs 


F. E. BAKER, formerly section engi- 
neering manager of Westinghouse 
doorstep. He's backed by our 34 years experience and complete Electric’s Specialty Transformer 
facilities, including a labora > . 3 ; 
¢ rc cluding aboratory second to none in the industry, to Department, was recently appointed 
develop, produce and test your part or product to your satisfac- ; 
tion... and your customers’. ; manager of the department. 


This help is available from the Watertown man virtually on your 







D. F. J. SHEA, associated with the 
electronics division of the Bureau 
of Ships during the war, was re- 


— . phone your 
R + merely in mind . - nv 
5 plastics job on blueprints . - - OF ertown men... + 
pistes scant or phone or write us directly. Here are the Wat 
nearest Watertown seals 







Seattle —John W. Witherow, 









New York—H. A. Rankow, 175 Fifth Ave. National Vulcanized Fibre Co. cently elected a director and vice- 
Chicogo —National Insulations Co., 1927 First Ave., one president of Hazeltine Research, 
7808 W. Lake St. Francisco—G. W. Harmssen, : 
G. W. Gloescher te taloher some yational Vulcanized Fibre Co. Inc. 
— th Ave. ‘ p . 
ns J. P. Greener “ gene M. Foley HENRY A. STRAUS, previously with 
. jes— 7 u ‘ . . thc 
Detroit —J. P. Greener from Chicago los er Vulcanized Fibre Co. the Atomic Energy Commission 
Clevelond—Carl F. Linn, 866 Hanno Bldg. 2325 Eost Eighth St. 





and engaged in Navy radar develop- 
Milwaukee —Roger |. Miller, 729 N. Broadway : | 







ment during the war, was recently 


appointed principal research engi- 
THE WATERTOWN MANUFACTURING CO. neer at Bendix Radio Division, 
777 ECHO LAKE RD., WATERTOWN, CONN. | Baltimore, Md. 
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Write for our new 
Parabolic Antenna Catalog 





immediate Delivery... 


PARABOLIC 
ANTENNAS 


FOR 
@ FM and AM Studio-to-Transmitter Link 
@ Television and Facsimile Relay Work 
@ Multi-channel Point-to-Point Relay 
@ Research and Development Laboratories 


The Workshop can supply parabolic an- 
tennas in a wide range of types, sizes and 
focal lengths, plus a complete production and 
engineering service on this type of antenna 

Workshop test equipment and measure- 
ments for the determination of antenna 
characteristics is outstanding in the industry 
These facilities, coupled with the wartime 
experience of its engineers on high frequency 
antennas, assure exceptional performance 


PARABOLAS Precision-formed aluminum re- 


flectors. Can be supplied separately, if desired 


MOUNTINGS Various types of aluminum 
reinforced mountings can be supplied with 
all antennas 

R. F. COMPONENTS Precisions machined and 
heavily silver plated. Critical elements pro- 
tected by low-loss plastic radome. 

PATTERN AND IMPEDANCE DATA — A serics of 
elaborate measurements of both pattern and 
impedance are made to adjust the settings for 
optimum performance. Pattern and imped- 
ance data are supplied with each antenna 
POLARIZATION Either vertical or horizontal 
polarization can be obtained | easily by a 
simple adjustment at the rear of the reflector 


SPECIAL ANTENNAS Parabolas can be per- 
forated to eliminate wind resistance or sec- 
tioned to produce a specified antenna pattern 


OTHER ANTENNAS FM and television re- 
ceiving antennas. A complete line of amateur 
antenna equipment 


Prices on Request 


The WORKSHOP ASSOCIATES, Inc. 


64 NEEDHAM STREET 
Newton Highlands, Massachusetts 
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NEW BOOKS 


Vacuum Tube Amplifiers 


Edited by GeorGe E. VALLEY, JR. AND 
HENRY WALLMAN. McGraw-Hill Book 
Co., New York, 1948, 743 pages, 


$10.00. 
Volume 18 of the MIT Radiation 


Laboratory Series. 
THE TEN authors of Vacuum Tube 
Amplifiers have put a great deal of 
useful material into its fourteen 
chapters, and the two editors have 
kept it pretty much to the point. 
People doing work in the fields cov- 
ered will want to refer to the book. 
Most of the chapters deal with 
very practical matters, such as stag- 
ger-tuned and double-tuned inter- 
stages, feedback, pulse response, 
stabilized computer amplifiers, low- 
noise amplifiers and various gain 
and noise measuring techniques. 
Some matters which did not come 
within the scope of the work at the 
Radiation Laboratory are not dealt 
with, as for instance broad band 
amplifiers with much feedback such 
as Bode discusses, high-efficiency 
| transmitter amplifiers, and phase 
equalization. 





The approach is usually that of 


analyzing practical circuits and 
cases, citing experimental results 
and making an evaluation. The 
mathematics is chiefly algebraic 


manipulation. 

Chapter 13 on Minimal Noise Cir- 
cuits gives an especially good ac- 
count of an important matter which 
is skimped in most books. 

Some chapters are different. 
Chapter 1 tells in 64 pages how to 
understand and use Laplace trans- 
forms in obtaining the transient re- 
sponse of networks. The 108 pages 
of Chapter 12 give a mathematical 
treatment of shot and thermal noise 
which will leave some who are able 
to understand a good deal of the 
book groggy. Most of the results 
given are worth having; however, 
equation 500, dealing with secon- 
dary emission noise, is wrong al- 
though equation 496 is correct. 

This book isn’t like a handbook; 
many handbook-like results are 
presented, but they are derived as 
well presented. The general 
results are often inferred after an 
analysis of many particular cases. 
Thus, grounded-cathode, grounded- 
grid and grounded-plate circuits 
are considered independently rather 
than as amplifiers with varying 


as 




















CLAROSTAT MFG. CO., Inc. - 285-7 N. Gt» St.. Brooklyn, N.Y 
EAT AT LTE ELE! 


In Canada 


MMR bakelite- @ 
resistors 
definitely COOLER than any other simi 
lar types, SIZE FOR SIZE. Or putting it 
another way, these strip resistors will 
DISSIPATE MORE POWER for the same 
temperature rise, SIZE FOR SIZE 


*% Clarostat 


insulated 


Series 


metal-clad run 


Hundreds of thousands in daily use! ie 
They tell their own story! 


Resistance values from fraction of ohm § 
to 15,000 ohms In @f 
inverted and vertical mount- 4 
ing types. Any number of intermediate § 
taps within reason. 5 watts per wind- g 
ing inch mounted on metal radiating ¥ 


surface; 2!2 


per winding inch 


standard 


watts in free air. 


a 
Engineer- g 
ing Bulle- a 
fin 109 on 
request. 
Let us 
quote. 


4 
CLAROSTAT 


CANADIAN MARCONI CO., Ltd 
Montreal, P.Q., and branches 
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PROCTOR SOUNDEX PICKUP ARM 








DO YOUR PROGRAMS NEED A PICKUP? 
GET A PROCTOR SOUNDEX 


Only Proctor Soundex permits instant exchange of any standard make 
or type pickup cartridge 

The Proctor Soundex Pickup System is designed to simplify and in- 
tegrate the use of the many new types of pickup cartridges required 
with standard and microgroove records 


NEW EXCHANGE CARTRIDGE CARRI- NEW SELF CONTAINED SCALE, 
ER i it ca - rod s ‘ g and nt 


. ’ s is essure in grams to permit 
Bs yn read f stant use.. qu , 





write for bulletin and prices 


PROCTOR SOUNDEX CORP., 133 N. 6th Ave., Mt. Vernon, N.Y. 


Telephone: Mount Vernon 7-1126 

















; \ es 3 CAN COVERED 
MOUNTINGS FOR 
3 AG FUSES 


Fatigue-resistant nickel plated phosphor 
Be instantly ready to supply any length open bronze clips —mounted on black Bakelite base 
fuse-mounting panel; also simplify your parts au ts ka ee ee nny on 
inventory. Stock all five available styles of this PRIS RLF esi ? 
new Littelfuse 12-pole unit. Saw them to 1, 2, : 
3, 4 or more pole-lengths in your own plant as 3 AG **SLO-BLO"’ LITTELFUSES 


New 12-pole Littelfuse unit saws into 
single or multiple mountings. 


needed ; or order them cut to your specifications 


a s High time lag withstands heavy 
Solder-terminal types are available in 3 and 


surges— set is quick on shorts. De 
8 AG capacities. Terminals are integral parts of signed for use with magnets, sole 
clips. noids, ete 


Screw-terminal types available in 3, 4 and 
5 AG capacities. Send for Littelfuse Catalog 
No. 9 today. 


; and for intermittent duty 
circuits with heavy starting currents 
Anti-fatigue construction 














acull p 


urre.ruse: |F 


4769 N. RAVENSWOOD AVE 


no\> 


Qreoypouited 


CHICAGO 40, U.S.A 


WITET-LITE - SWITCH-LITE - IGNITION-FRITZ - NEON INDICATORS - SWITCHES - CIRCUIT BREAKERS - FUSES, MOUNTINGS AND ACCESSORIES 
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NEW BOOKS (continued) 
amounts of feedback, and general 
remarks about the effect of feed- 
back on noise figure are made later. 
Too, there is much emphasis on 
valuable particular information. 
The book should be accepted as 
what it is, an organized group of 
technical papers, mostly very good, 
fitting together well to cover a large 
segment of the very large field of 
vacuum-tube amplifiers. J. &. 
PIERCE, Bell Laboratories. 


Radar Primer 


By J. L. HORNUNG, Supervisor of Ra- 
dio-Electronics, Walter Hervey Junior 
College. McGraw-Hill Book Co., New 
York, 1948, 218 pages, $3.50. 
SINCE its declassification, many 
books and articles have been writ- 
ten about radar. For the most 
part, these treatments have been of 
a highly technical nature, far be- 
yond the comprehension of the 
average citizen, or over-simplified 
discussions without any real meat. 
This book, however, gives a com- 
prehensive treatment of this tech- 
nical subject at the level of the 
student of elementary physics, the 
radio operator, the electronic tech- 
nician and the teacher of general 
science. 

The fundamentals of radar, the 
determination of distance, direc- 
tion, and altitude, and the various 
methods of presenting this data are 
clearly described. The similarities, 
differences and limitations of 
marine and aeronautical radar sets, 
plus such special applications as the 
radar altimeter, beacons, air traffic 
control and ground-controlled ap- 
proach (GCA) landing systems 
and long range navigation (Loran), 
are presented in considerable detail. 
In addition, there are sections on 
point-to-point microwave systems, 
pulse-time and pulse-position modu- 
lation systems, sonar, the history of 
radar, and television, the latter sec- 
tion being more extensive than the 
others. 

The book is well illustrated with 
photographs of actual radar sets, 
installations and indicator displays 
supplementing appropriate draw- 
ings and diagrams. The test ques- 
tions at the end of each chapter 
and the selected bibliography at the 
close of the book will be of special 
interest to the serious students and 
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NEW BOOKS (continued) | 


teachers of the subject. If desired, 
the book can be used as an elemen- 
tary text. It will be especially valu- 
able to persons employed in airline 
and shipping activities—R. H. 
SCHAAF, National Radio Institute, 
Washington, D. C. 


Radio Engineering 


By E. K. SANDEMAN, John Wiley & 
Sons Inc., New York, 1948, 775 pages, 
$6.50. : 
THE JACKET of this new volume for 
practicing radio engineers states 
that the book is “a storehouse of 
fundamental radio techniques, 
stressing practical methods and ap- 
plications, designed for novice or 
expert.” There can be little quarrel 
with this bookmaker’s blurb—the 
book has a great deal of funda- 
mentals and a great deal of practi- 
cal useful material much beyond the 
mere matter of calculating imped- 
ances and working with complex 
numbers. 

The fact that the book is by an 
Englishman and had its origin in 
instructions for BBC engineers 














means only that some of the terms 
are English and that it is a book of 
practice, not theory. 

The first 250-odd pages deal with 
circuit components: then follow 
tubes, amplifiers, modulators, oscil- 
lators, transmitters and antenna 
systems. Although these are chap- 
ter headings which occur in many 
radio books, the treatment here is 
unusual in that one is taught the 
design of the circuit involved and 
the theory is treated only insofar 
as How to line up 
class C amplifiers or line up long, 
medium or short-wave antenna sys- 
tems, a great deal on amplifier load 
lines and how to use them, much 
about class B and C amplifiers, the 
causes of parasitics in r-f ampli- 
fiers, frequency multipliers and di- 
viders are but a few of the topics 
covered. 


is necessary. 


In the chapter on oscillators will 
be found a clear analysis of the 
modified Colpitts circuit in which 
the tuning inductance and capaci- 
tonce are in series, thus bringing 
much-needed light to a_ subject 
which has been written up rather 
extensively lately but without much | 
clearness. 


Such matters as receivers, meas- | 
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NEW BOOKS (continued) 


uring equipment, filter design, in- 
terference and noise, level compres- 
sion and expansion are to be cov- 
ered in a second volume not yet 
ready. The practical man or one 

f who must learn while he plies his 
° : trade will find this a useful book.— 
K. #. 


late Mel it-tomek-Sula-t3 Industrial Electronics and 


turn first to * Controls 
By Royce G. KLOEFFLER, Head, Dept 


UNITED-CARR = of Elec. Eng., Kansas State College. 


John Wiley & Sons, Inc., New York, 


. 1949, 478 8, $5.50. 
for cost-cutting diac diaaltcdi 
ss e g THIS easily understandable survey 
design engineering of the theory and applications of 
service electronics in industry was written 


primarily for college engineering 
students. Those who have had 

: . basic electron tube theory can omit 
ae Send us your specifications or 


: the first five chapters. On the other 
requirements. Address Dept, 14 hand, the first eight chapters can be 


UNITED-CARR FASTENER CORP used very nicely as an introductory 


j . course in tubes. Simple basic cir- 
Cambridge 42, Mass. . ‘ é 


cuits receive emphasis, and operat- 
S, gi pa j ing explanations are based on the 
sn? MAKERS OF FASTENERS ¥., ye . 
+ se 





direction of electron flow through- 
out. 

Industrial electronics is very 
properly introduced with a compre- 
hensive chapter presenting twenty 
components and circuits for control. 
These include amplifiers, oscillators, 
saturable-core reactors, phase-shift 
circuits, free-wheeling circuits, 
time-control circuits, non-linear re- 

| sistors, long-tailed pairs, light con- 
| trol devices, temperature-control 
| devices, position-control devices, 


| rotary amplifiers and anti-hunt cir- 
CHECK THESE FEATURES epco ower cuits. 


Two continuously variable B supplies, A chapter on servomechanisms 
from 0 to 300 volts at currents up to 


a muLTIPLEP Oy = om rectification and in- 


version complete the student’s 
One continuously variable C supply, I 





trom minus 50 to plus 50 volts at 5 ma ADVANTAGES preparation for the final ten chap- 
ters dealing each with a specific in- 
One heater supply, 6.3 volts A. C. at 2 - a ‘ 
5 amperes. Four commonly used voltages from a single dustrial electronic application, as 
compact unit 4 . - ° 
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ag Meh height 8”, depth 834 binding posts 4 are trol Devices; Electronic Regulators: 
t s . . ° . ° 
g Voltages are isolated from the chassis Electronic Power C ontrols; Ampli- 
The K Multiple P Rieti : : dyne Servomechanisms; X-Ray 
e Kepco Multiple Power Supply is now widely used in schools and eae eg a ial Photo Appli 
industrial laboratories. Applications; Specia oe 


cations. 


For complete details < i a Pee 
Address Dept. K-E soaps 8 Se ase 
‘ after approximately he the chap- 

Kepco Laboratories, I : “6 ss : J 
fie ters, and references are cited after 
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Flushing, N. Y. the writing style is clear, concise 
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NEW BOOKS (continued) 


and to the point, with no attempt 
on the part of the author to show 
off how much he really does know. 
As a result, the treatment is well- 
rounded and ideally suited for engi- 
neering student use. Illustrations 
are well and executed to 
teach as well as stimulate the 
interest of the reader.—J.M. 


chosen 


Books Received for Review 


PRACTICAL ANALYSIS: GRAPHICAL 
AND NUMERICAL METHODS. By F. A 
Willers, Professor at Freiberg Mining 
Academy; translated by R. . Beyer 
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422 pages, $6.00. Presentation, evaluation 
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ind empirical functions to mechanical in- 
tegrators, 
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ering Electr » using original dia 

gra i with notations changed to 
juiva t French terminology. 


THE STRUCTURE OF MATTER. 3y 
F Y f 


©. Rice and E John Wiley & 
Sons, In Nev 1949, 361 pages, 
$5.00 Introduction to phenomena that 


can be explained with the help of quantum 
mechanics but with a minimum of mathe- 
ratio Chapter titles include The Hy 

drogen Atom, The Periodic System, Motion 
ind Position of Nucleft in Molecules, Atoms 
and Molecules in Electric Fields, Van der 
Waals Attraction rees, The Chemical 
Bond, Forces in the Solid State, Magnetic 
Properties of Matter Molecular Vibra- 











tions, Electron Spectra, Nuclear Chem- 
istry, and State of Matter in Stars. This 
Wiley 


i the introductory book in the 
ture of Matter Series 

X-RAY STRESS 
t. Isenburger St 
Califon, N. J 
unbound, $3.00 


f 
subject index. 


BIBLIOUWRAPHY ON 
a¥ By H 


Laboratory, 





looselea 


240 references and 


April, 1949 — ELECTRONICS 











EISLER SPOT WELDERS 
SIZES % TO 300 KVA 


FOR ALL TYPES OF WELDING 
BUTT-GUN-ARC WELDERS 


EISLER 


Specializes also in the manu- 
facture of accessories and com- 
plete laboratory equipment for 
| electronic and radio tubes, 
burners, cross fires, torches, 
vacuum pumps, etc. 

| Ask For Special Catalog 


EISLER ENGINEERING CO., Inc. 


CHAS. EISLER, Pres 
751 So. 13 St. (near Avon Ave.) Newark 3, N.J. 

















i 





= SETAE METELSNCEIE HECTIRON 





AAA MK 


ies 


Ae OM Me ae 





24444444444) 





Antenna Coils, Grid Clips, Dial Cord Springs . 
Precision eine of all types pertaining to Whadle ’ 
and Tolevis 


nh hh btn 


— inquiries invited 


WEBSTER SPRING CORPORATION 


97 South Sth Street EV. 7-3224 Brooklyn 11, N. Y. 








« 


SODERING 
BRAZING & WELDING 


LB. ALLEN CO INC Chic 


“ 
SHIPPERS -epore sav- 


ings of $600 a year with Marsh 
Stencil Machines, Brushes, Inks! 
Electric and Hand Operated 
machines cut 42”, 34”, 1” letters. 
For sample stencil, Shippers’ 
Handbook, prices, pin this to / 
business letterhead with your 
name. 

MARSH STENCIL MACHINE CO. 
46 Marsh Bldg. + Belleville i, U.S. A. 


(3 
This 
CONTACTS 
Section 
supplements other advertising in 
this issue with these additional an- 
nouncements of products essential 
to efficient and economical produc- 


tion and maintenance. Make a habit 
of checking this page, each issue. 





















STEALS 





Classified Advertising Division 


ELECTRONICS 
















a 


"ELECTRON TUBE 
MACHINERY 
OF ALL TYPES 


STANDARD 
AND SPECIAL 
DESIGN 


@0606606008020682682 
We specialize in 
Equipment and Methods 
for the manufacture of 
ane. — Es 

—E RAY TU 
FruonescEnt LAMPS. 
INCANDESCENT LAMPS 
NEON TUBES 
PHOTO CELLS 
X-RAY TUBES 
GLASS PRODUCTS 

Production or Laboratory Basis 

seseeeeeeeseeeseeeeece 


Kahle ENGINEERING CO 


1309 SEVENTH STREET 
NORTH BERGEN, N. J., U. S. A. 











MICROMETER 
FREQUENCY 
METER 


for 

Checking 
Transmitters 
from 100 Ke to 175 Mo. 


LAMPKIN LABORATORIES, INC. 


Bradenton, Fia., 











EL- TRONICS, INC. 


of penning peta oop single model 
to large quantities. 
Specialists in Geiger-Muller equipment 
2647-67 N. Howard St., Phila. 33, Pa. 
Garfield 5-2026 

















FINE RIBBONS 


OF 
TUNGSTEN and MOLYBDENUM 
Quality and Lay & in our fabrica- 
tion of T 
fone have characterized our service to 
@ Electronic industry. 


wy, 





A development of 


ipa CROSS Co, 














ELECTRONICS — April, 1949 








EISLER 


SPECIALIZES IN EQUIPMENT FOR THE 
COMPLETE MANUFACTURE OF 
Incandescent 
and 
Fluorescent 
Lamps, 
Luminous 
Neon Signs, 
Radio, Cathode 
Ray, Television 
and Electronic 
Tubes of All 
Sizes 
e 
36-Head Radio Tube Exhausting Machine 


Transformers of All Types 
IN SIZES FROM 14 TO 300 KVA 





For 


Changing 
Auto 
Testing 
e 
Special 
Transformers 
For Electronic 
Devices 





EISLER ENGINEERING CO. Inc. 


751 So. 13th St. Newark 3, N. J. 








LOCKING TYPE 


Stainless Steel 


TUBE CLAMPS 


Send for illustrated catalog and engineering data 


THE GEORGE S. THOMPSON CORPORATION 
South Pasadena, California 








NEW! 


VITREOUS ENAMELED 
ROUND RHEOSTAT 


1tS$ $0 TO $00 waTT 


PROMPT SHIPMENTS 


SLIDE-CONTACT 
RHEOSTATS 


REX RHEOSTAT CO. 


BALOWIN | i 





N Y 











Backtalk C PREMAY ) 
tl ae oe | 


in which our readers may 





discus* problems of the 
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n Lad 
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speed component. 
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| 
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The history of the development 
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ices. 
felt that the present approach to 


transmitting all the needed in- 
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BACKTALK (continued) 


linked to the same transmitter, as 
the receiver was changed from one 
station to the next, the 
would always be in frame. 


picture 
In addi- 
tion, the problem of switching from 
one camera to the next is 
simplified. 

Often the limitation to receiving 
a picture the of the 
synch pulses. master 
transmitter operating on a longer 
wavelength, where the horizon 
effect is not as great, weak signals 
can probably be received 
fully. In addition, since 
alize very strong synch pulses, 
which could even be of f-m nature, 
it becomes conceivable that the 
synch pulses in systems may be 
used to initiate the sweeps without 
recourse to intermediary timers. 


also 


weakness 


With the 


is 


success- 


we visu- 


S. L. REICHES 


Lennox Engineering Associates 


Cleveland, Ohio 
AFC—ARC 
DEAR SIRS: 
EXISTING NOMENCLATURE is fre- 
quently somewhat inadequate for 
use in connection with television 


circuitry. 
vision 


In specifying afc in tele- 
further quali- 
fication must be made as to whether 
reference is to local oscillator con- 
trol or horizontal sweep oscillator 
control. 

An arbitrary distinction might 
be made by applying the term auto- 
matic frequency control to sinusoi- 
dal oscillators, in this case the local 
receiver oscillator, and using the 
term automatic rate control, or are, 
with reference to a pulse repetition 
oscillator, of which the horizontal 
sweep oscillator is a type. 


receivers, a 


MACKTA 
New York 


LEO 
Brooklyn, 


Repeller Storage Tube 


DEAR SIRS: 
IT WAS STATED in the original draft 


(p 106, Aug. 1948) that a signal- 
to-noise ratio gain of the 10 
(author’s note: not “104’) was 


theoretically possible, this improve- 
ment in signal-to-noise ratio for 
periodically recurring signals being 
obtained at a sacrifice in speed of 
reception. Reference to this reduc- 


tion of speed was omitted from the 
published article. 

The oscillograms reproduced in 
the published article were not prop- 


erly matched and therefore con- 
tained misleading captions. The 
correct oscillograms with proper 


captions submitted by the authors 
unfortunately misplaced by 
the publishers. 

J. T. deBETTENCOURT 


Manufacturing Company 
Waltham, Massachusetts 


H. KLEMPERER 
Raytheon) 
Massachusetts 


were 


Raytheon 


(formerly with 
Cambridge, 


MIT 


Good Idea, But... 


DEAR SIRS: 
STEVEN PANTAGES’ conductor- 
jumper safety suggestion (Back- 
talk, Feb. 1949) might be O.K. for 
low-current electronic and radio 
work, but in the case of high-power 
transmission lines, it’s a question 
as to whether it is better to get 
electrocuted by the juice or to get 
massacred by a blast of molten 
metal. 

TepD POWELL 


Engineering Dept 
Haz anon Electronics Corp 
Little Neck, N. Y 
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EMPLOYMENT e¢ BUSINESS 


UNDISPLAYED RATE 
$1.20 a line, minimum 4 lines to figure ad- 
vance payment count 5 average words as a 
ine 
INDIVIDUAL EMPLOYMENT WANTED undis- 
played advertising rate is one-half of above 
rate, payable in advance. 
PROPOSALS $1.20 a line an insertion 


NEW ADVERTISEMENTS received by 


OPPORTUNITIES 


INFORMATION: 
BOX NUMBERS in care of any of our New 
York, Chicago or San Francisco offices count 
| line additional in undisplayed ads 
DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals) 


April Ist will appear in the May issue, 


@ EQUIPMENT—USED or RESALE 


DISPLAYED—RATE PER INCH 
The advertising rate is $10.25 per inch for all 
advertising appearing on other than a con 
tract basis. Contract rates quoted on request 


AN ADVERTISING INCH is measured 7% inch 
vertically on one column, 3 columns—30 inches 
—to a page. 


subject to limitation of space available 




















REPLIES (Bor No.): Address to office nearest you 
NEW YORK: 830 W. 42nd St. (18) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 
CIVIL SERVICE 
EXAMINATION wh § Assistant Electric Eng 
neer, 20092 os w York State Public Servic 
Commissior Ma iP “1949 en natior 
entrance pat Peg F- 42 per ve 
plus three years experience r 
lent. Application and anr 


tained from New York 
Office 
t later than 


State 


New York, m 


POSITION VACANT 


WANTED 
mechanic 


PATENT Examiner Degre 
al or lectrical e t 





el neg € 
r es, tech 
1 le res and app ) 

of experience and education to 





SLX-1, P. 0. Box 
Mexico. 


5800, Albuquerque, 
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New 


| 
| 
| 


SCIENTISTS AND ENGINEERS 
Wanted for interesting and professionally challeng- 
ing research and advanced development in the 
flelds of microwaves, 
anisms, 
electronics. 
quired 
ability 


radar, gyroscopes, servo! 
instrumentation, computers and general 
Scientific or engineering degrees re- 
Salary commensurate with experience and 
Direct inquiries to Mgr. Eng. Personnel. 


BELL AIRCRAFT CORPORATION 
P. O. Box 1 Buffalo 5, New York 


mech - 








PROJECT ENGINEER 


Small electro-mechanical devices. Electronics ex- 
perience desirable; ingenuity, imagination, initia- 
tive, technical intelligence more important than 
theoretical knowledge. Small organization New 
York area; interesting, non-war work. Salary 
negotiable. 

283, Electronics 


P-8 
330 West 42nd St., New York 18, N. ¥ 





EMPLOYMENT SERVICES 
seni ARIED POSITIONS $3 
considering a new ¢ 
Pp undersigned 
employment 
sad standing and re 


500-$35,000. If you 
ynnection communi- 
We offer the orig- 

service (39 years 

putation). The pro 
of highest ethical standards, ts Indi 
zed to your personal requirements and 
develops overtures without Initiative on your 
Your identity covered and present posi- 

Eke tect ed Send ly name and address 
R 278 Dun Bldg 
















This reliable 
ared to needs 
nge of con- 
if employed 
s nd name 
cons 
ngs, Dept. E 


sonal 





ELECTRONIC ENGINEERS 
PHYSICISTS 


"A .- Electronics Company in Los An- 
geles, fornia offers permanent employ- 
ment to persons experienced 
research and development. 
tions fully.” 


in advanced 
State qualifica- 


06 Electronics 


68 Post St., San Francisco 4, Calif 














Additional 
Employment Advertising 
on pages 232 & 233 
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Radar, Communications 


AND 


Sonar Technicians 
WANTED 


For Overseas Assignments 


Technical Qualifications: 

1. At least 3 years practical ex- 
perience in installation and 
maintenance. 

2. Navy veterans ETM 1/c or 
higher. 

3. Army veterans TECH/SGT or 
higher. 


Personal Qualifications: 
1. Age, over 22—must pass physi- 
cal examination. 
2. Ability to assume responsibility. 
3. Must stand thorough character 
investigation. 
4. Willing to go overseas for 1 
year. 
Base pay, Bonus, Living Allowance, 
Vacation add-up to $7,000.00 per 
year. Permanent connection with 
company possible. 

Apply by writing to 
W-72, P.O. BOX 3552, 
PHILA. 22, PA. 

Men qualified in RADAR, COMMUNICA- 
TIONS or SONAR give complete history 


Interview will be arranged for successful 
applicants. 





ENGINEERS 


Television tube manufacturer in Chi- 
cago area requires engineering personnel 
for expanding organization. Aggressive- 
ness and ability to work with people is 
essential and manufacturing or design 
experience on electron tubes is desirable 
for the following positions: 
¢ CHEMICAL EQUIP ME NT ENGINEER 

for design of speci d chemical han- 

dling and measuring « is Peace ne Me- 


chanical background is essential... 


@ VACUUM EQUIPME cele ENGINEER: for 
r it I 





design and dev 0 roduction 
vacuum eqyuipm Dod ph cs and, 
or electrical bac kgre i is desirable, 


@ GLASS PROCESS epietiline for pro 





uote on } ess deve p and con 
Must have ¢ ackground i 
imechins i glass h s prol ns. 
@ PROCESS E sip age ce ers process de 
velopn and é ral pic 
t e anu l blems 
Must ha n ackground 
over t & chemica 





@ INDUSTRIAL ENGINEER (SAFETY) 
to 


t up and er safety program 
for th fa Must be ucquuinted 
with che chanical, and electri 


cal ha 


@ INDUSTRIAL ENGINE ER sparpiel RE- 
nisin deh te ip anda e 





Mail resume outlining age, marital status, 
education, experience and salary require- 
ments to: 


Personnel Director 


THE RAULAND CORP. 


4245 N. Knox Ave. Chicago 41, Ill. 




















PROJECT 
ENGINEERS 


Real opportunities exist for Gradu- 
ate Engineers with design and 
development experience in any of 
the following: Airplane Stability 
and control, Servomechanisms, 
radar, microwave techniques, mi- 
crowave antenna design, com- 
munications equipment, electron 
optics, pulse transformers, frac- 
tional h.p. motors. 


Send complete resume to em- 
ployment office. 


SPERRY 
GYROSCOPE CO. 


Division of the Sperry Corp. 
GREAT NECK, LONG ISLAND 





WANTED 
Mathematicians, 
Engineers, 
Physicists 


Men to train in oil exploration for operation of 
seismograph instruments, computing seismic data 


on ingenuity and ability. Nature of work requires 
several changes of address each year; work indoors 
and out; general location in oil producing 
locations 

To apply write giving scholastic and employment 
background, age, nationality, marital status, and 
include recent snapshot to 


NATIONAL GEOPHYSICAL CO., INC. 
8800 Lemmon Ave. Dallas “te Texas 














Engineers Wanted 
MOTOROLA INC. 


Location Phoenix, Arizona. Housing Available. 
Excellent working conditions in winter resort clim- 
ate and summer air conditioned laboratory. Motor- 
ola Inc, announces the organization of a Research 
Laboratory in Phoenix devoted to armed service 
contract and company research in microwave, mo- 
bile communications, supervisory control, telemeter- 
ing, miniaturization, and aviation electronics. Only 
fully qualified experienced inventors, engineers and 
scientists should apply. Send detailed statement of 
education and experience in first letter addressed 


to 
D. E. NOBLE 
4545 Augusta Boulevard, 


Chicago 51, Ill. 





MR. PRESIDENT— 
You Need This Man! 
SUCCESSFUL PLANT MANAGER 


whose best friends are his former- employers. 
Steady profit maker. Good — of close co- 
operation with eng and p to 
keep down costs. Applied ‘knowledge all phases 
modern plant management. Expert on job me- 
thods and visual training for supervisory per- 
sonnel. Assume complete —-: all plant op- 
erations. Experienced radio mfg. (12 yrs.) 
electrical devices (5 yrs). Age, 36. Good edu- 
cation, hard worker, exceptional references. 
Opportunity Must Be Mutually Advantageous 


PW-8295, Electronics 
42nd St., New York 18, N, ¥. 





330 West 











(Continued from page 231) 
POSITIONS: _WANTED 


GRADUATE ENGINEER seven years experi- 
ence in aircraft and naval electronics, desires 








position under competent supervisor who can 
add to my know-how. Prefer Sales and Service 
or Field Research on specialized equipment. 


PW 1779, Electronics, 


nee ee ENGINE ER now employed as 
instruct« lesi 





es change. Background of de- 
sign work gu ded missiles. Thorough knowl- 
edge of television and l circuits. Desires 





yecia 
ngineering or “responsible technical position 


| PW 8215, Electronics. 


TECHNICAL SECRE iret mga ar ienced with 





navigation 
Can read schematics, technieal rewriting. PW 


AT ENG INE i. od BSEE, 8 years ex- 
x » crowaves, 
perience. 





ELECTRONIC ENGINE ER, having both B.S. 
E 







and M.S wants permanent 
position development 
W ths mant 





receivers or 
1eral knowledge 
erience not in 








“PART TIME WORK WANTED > 


ELECTRICAL ENGINEER Physicist, M.S.— 




















experienced radar, electronics, microwaves. 
Desires part-time position N.Y.C. or vicinity. 
PTWW 8135. 
FOR SALE 
tr Tae file Peover st s”” 
fr to Decembe 1948 also Radio 
En nunications complete year 
192 n files excellent 
cor do c request individual 
cr answer 
i ial Commu nications Co., 432 
W k, 10, Va. 
WANTED 
Wante For our suppliers file we 
want descriptive literature and 
sample p nts and equipment for pro- 
luctior m ne radio transmitters and re 
vers Lehmkah s verksteder, Radio Depart 
Hoffs Skoyen, Oslo Ni yorway 








CONTRACT WORK 





2 E 
New York, 


WANTED | 


that is wanted in the 
ics can be quickly 
, attention of 
nterest is assured 
ss paper they read 








because this !s the 





mt RESEARCH TIME BY CONSULTING 


‘ELECTRONIC ENGINEERING 
MASTER INDEX 


Descriptive Literature on Request 
ELECTRONICS RESEARCH PUBL. CO., 
2 W. 46th St.. N.Y. 19 
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NEEDED 
TECHNICAL PERSONNEL 


ELECTRICAL (ELECTRONICS) ENGI- 
NEERS—Project i desig 





recent graduates. 

ELECTRO-MECHANICAL DESIGNERS 
(Small mechanisms) — Minimum 3 
years experience. 

MATHEMATICIAN AND/OR PHYSICIST 
—Preferably with advanced degree 
in Mathematics and/or physics. Ex- 
perience desirable but not necessary. 

LAYOUT DRAFTSMEN (ELECTRICAL)— 
Minimum 3 years experience design 
and layout electronic chassis. 

AERODYNAMICIST (AERONAUTICAL 
ENGINEER)—Recent graduate or ex- 
perienced. Mechanical i i 
ability helpful. 

These men needed immediately for in- 

teresting and permanent positions on 

te) a 





| 3 











an experi develop and pro- 
duction prog of pl 1 i 
and electro hanical equip t. Work 


covers computers, servos, amplifiers, 
instrumentation, small mechanisms in 
aircraft simulation for complex training 
equipment. Applicants should have col- 


lege degree, equivalent experience, or 





th. 
APPLY Personnel Manager, 


LINK AVIATION 
BINGHAMTON, N. Y. 


Specify particular opening. qualifica- 
tions, salary expected. Interviews will 
be arranged. 








ELECTRONIC ENGINEERS 
Benpix Rapio DIVISION 
Baltimore, Maryland 
manufacturer of 
RADIO AND RADAR EQUIPMENT 


requires: 





PROJECT ENGINEERS 


Five or more years experience in the design and development, 
for production, of major components in radio and radar 
equipment. 

ASSISTANT PROJECT ENGINEERS 


Two or more years experience in the development, for pro- 
duction, of components in radio and radar equipment. Capable 
of designing components under supervision of project engineer. 





Well equipped laboratories in modern radio plant . . . Excel- 
lent opportunity . . . advancement on individual merit. 
Baltimore Has Adequate Housing 


Arrangements will be made to contact personally 
all applicants who submit satisfactory resumes. 
Send resume to Mr. John Siena, Department 69: 


BENDIX RADIO DIVISION 
BENDIX AVIATION CORPORATION 
Baltimore 4, Maryland 














Electron Tube Engineers 


Positions open for 


1. EXPERIENCED MICROWAVE 
DEVELOPMENT ENGINEERS 


2. JUNIOR MICROWAVE 
ENGINEERS 


Experience not needed but college degree 
and scholastic ranking in upper % of 
class necessary. 


3. TUBE PROCESS ENGINEERS 


These positions are open at a New Eng- 
land Manufacturing Plant specializing in 
microwave electron tube development and 
manufacture. 


Salary commensurate with experience and 
ability — insurance plan — bonus plan — 
paid vacations. Please furnish complete 
resume of education, experience, and 
salary required. 


P-8167, Electronics 
0 West 42nd St., New York 18, N. ¥ 


PROGRESSIVE ELECTRONIC RESEARCH AND 
DEVELOPMENT COMPANY 

has several openings for Senior Electronic Engi- 

neers of superior ability, with experience in 

design and development. Excellent opportunities 


for top flight men. Send complete resumes and 
salary requirements to: 


Personnel Department 


MELPAR, INC. 


452 SWANN AVENUE, ALEXANDRIA, VIRGINIA 














SENIOR ELECTRONIC ENGINEER 


FOR 
DESIGN - DEVELOPMENT - SUPERVISION 


LONG TERM - RESEARCH & MANUFACTURING EXPANSION PROGRAM 
INTERESTING WORK + EXCELLENT SALARY + HOUSING AVAILABLE 


HASTINGS (INSTRUMENT COMPANY [NC 





HASTINGS INSTRUMENT CO., INC. 
HAMPTON, VIRGINIA 
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TUBE PRICES 


ALL BRAND NEW 
STANDARD BRAND 


SLASHED! 


MINIMUM ORDER $5.00 
QUANTITY PRICES ON REQUEST 

































































































































Type Price | Type Type Price | Type Price | Type Price | Type Price | Type Price 
1B23 $9.50 | 211 91 110.00 | UHS50 ] -66 | 6SJ7GT .66] 12X3... 98 
1B24 4.95 | 215A 902P1 . 7.95) V7eD x4 -72 | @SK7 66] 1223 38 
1B26 4.95 | 217¢ 904 9.95 | VR75 42 -66 | 14A7/12B7 38 
1B29 89 | 218 905 11.95] VR78 60 .96] 14AF7/XXD 88 
P24 89 | 221A 913 7.95] VR90 -72 88] 14B6.. 88 
C21 .29 | 231D 920 2.95 | VR91 1.06 60 | 14B8 SS 
$21 1.95 | 249¢ 923 98] VR105 1,28 4C5 88 
2AP1. 3.95 | 250R 925 1.40] VRI50 1.06 .72| 14C7 88 
2C21 -98 | 250TH 929 1.25] VTI27A 80 .72| 14E6 72 
C22 39 | 250T1 930 1.10] VULI1 80 .66 | 14E7 88 
2C20A 28 | 254 i 931A 4.95] WL400 80 88 | 14F7 88 
C34 59 | 259A 4. 954 -75| WL468 88 .88] 14F8 1.06 
C40 1.98 | 252A 4.95 | 955 -75| WL532A 1.16 1.24] 14H7 . 88 
C43 7.50 | 274A,B 1.25 | 956 -75| WL562 1 1.16 72) 1457 1.06 
C44 1.75 | 282A B 9.95 | 957 75] WL616 1 1.06 -72 | 14N7 1.06 
C46 3.69 | 304TH 6 9584 -75| 2225 ‘ 88 -72 | 1497 88 
D21 1.18 | 204TI 1. 1608 4.95] ZB120 “ 1.28 1.28 | 14R7 88 
E22 1.50 | 307A 4. loll -98| ZP477,/12DP8 14. 1.25 .80) 1487 1.06 
E24 4.95 | 316A ‘ 1613 7 2 5a ae 1.06 88 | 14W7 1.06 
2E25 4.25 | 322A 8.95 | 16014 1.75 | OA3/VR75 1.28 .60 | 14X7 1.06 
E26 3.93 | 327A 4.55 | 1616 1.39] OASG.... 1.56 .60| 14X4 .88 
E30 2.49 | 331A 5.95 | 1619 75 9 96} 19 1.28 
2J521A 12.39 | 338A 4.95 | 1621 1.98 1.56 88 1.56 
526 18.95 | 250A B 2.95 | 1622 1.73 -96 | €Z7¢ 1.28 1.28 
531 10.95 | 354C D 19.95 | 1624 1.75 -80 | 6ZY 88 88 
2532 13.95 | 368AS 4.95 | 1625 49 1.06] 7A4/X 72 1.06 
2533 24.95 | 371A B 89 | 1626 49 -80] 7A5 72 1.06 
I 34 24.95 | 393A 7.95 | 1628 4.95 -72] 7A6 72 1.16 
2J 36 22.95 | 394A 4.5¢ | 1629 09 6: -88 | 7A7 aa 66 
537 17.95 | 417A 24.95 | 1631 1.50 , -66 | 7A8 72 1.16 
538 13.95 | 434A 3.95 3 1.65 ! 4.95] 7AD7 1.06 | 2525 60 
549 24.95 | 440A B 6 79 ; AT 00 | 7AF7 .72| 25Z0GT 60 
JBS1 4.95 | 4501H 1.10 ; / -80 | 7AG7 88 | 26 72 
2548 17.95 | 464A 5.95 1.28] 6AVo 60 | 7AH7 -88 | 27. 60 
K25 24.95 | 527 98 80} 6B4G 1.28] 7B4. -72 | 28D7 .39 
K2s 6.5¢ | 531 a 1.49] OBS 1.56] 7B5. -72} 30 .39 
K33 34.95 | 575A 98 1.56 | 6B6OG -88 | 7B6 72] 31 39 
API 4.95 | 701A 1.49 1.28 | 6B7 1.28 | 7B7. 72] 32. 1.28 
B22 4.95 | 703A 1.98 1.06] OBS 1.28] 7B8 72] 32L7GT 1.28 
B23 4.95 | 705A 1.25 a 8G 1.28 | 7C4/1203A .39 | 33. 39 
B24 .65 | 706GY 1.06 1.28 : 80] 705 -72| #4. 39 
B26 89 | 7074/8 1.06 1.28 Eo 72] 7C6.. +72} 35/51 80 
BP1 3.95 | 708A 95 1.55 1.92 | 7C7.. -72) 35A5 72 
C24 5.95 | 710A 1.19 1.28 -80 | 7£5/1201 1.06} 35B5 80 
C22 18.95 | 7134 98 1.56 -89 1 7E6.. -72| 35L6GT 66 
C23 4.95 | 714AY 4.95 1.38 .39 | 7E7 BR] 35W4 146 
C24 .69 | 7154/B 5.95 1.56 -66 | 7F7.. 88] 35Y4 .72 
330 1.50 | 715C 10.00 1.06 -66 | 7F8 1.06 | 3523 72 
Pi 3.00 | 717A 39 1.06 -80 | 7G7/1232 1.06 | 35Z4GT -60 
D21A 1.50 | 720DY 5.95 1.56 1.28] 7H7. 80 | 35Z5GT 50 
DPI 3.95 | 721A,B 4.95 1.56 1.28 | 757 1.06 | 36 39 
EPI 3.95 | 723AB 2.95 1.06 -66 | 7K7 1.06 | 37 39 
3E29 4.95 | 724A B 4.95 1.06 1.28] 7L7 88 | 38 39 
FP7 3.95 | 725A 2.95 88 5 -85 | 7N?2. 88 | 39/44 39 
3531 49.50 | 726A 24.95 .66 | oF 1.06 | 7Q7.. -72| 41 66 
4-654 14.50 | 750TL 1.49 1.28 F -66 | 7R7 -88] 42 -06 
4-125A 27.50 | 800 3.95 1.28 | OF5GT -66] 7S7.... 1.06] 43 66 
4-250A 37.50 | 801A 7.95 1.28] Fe MO) FU7.......0. Bees 66 
Al 1.98 | 802 12.95 80 -66 | 7W7 ... 1.06] 4523 60 
4AP10 6.95 | 803 12.95 1.06 1.06 | 7X7/XXFM 1.06 | 4575GT 72 
4B24 4.95 | 804 1.95] 11: 1.06 5.301 7¥8.... 72} 46 1.06 
4C35 19.95 | 805 5.9 -39] ILB4.. 1.06 1.06] 724... -72| 47 -% 
4E27 12.95 807 a 69] 1LC5 1.06 00 o 69] 49. 88 
4326 110.00 | 808 89 4.951 1LCe 1.06 00 -60} 50 1.56 
5AP1 4.95 | 809 2.95 -791 1LDS5 1.06 54 .39] SOAS :88 
5AP4 5.95 | 810 7.95 4.95] 1LE3 o 54 .39 | 50B5 66 
5BP1 2.95 | 811 2.45 4.95] ILGS5.. 1.16 1.28 | 50L6GT 66 
5BP4 4.95 | 812 2.95 1.95] 1LH4 80 -80 | 50YOGT. .. 72 
5CP1 3.95 | 812H 6.90 12.95 " 80 -88] 53. 1.06 
5CP7 13.95 | 813 8.95 50.00 1.28 80} 56.. 72 
5D21 29.95 | 814 3.95 3.25 -% +60] 58. 80 
5FP7 3.95 | 815 2.95 9.95 60 1.16] 57. 80 
5GP1 9.95 | 816 1.19 95 66 -80] 59. 1.06 
5HP4 9.95 | 826... 69 12.95 66 -96| 70L7GT 1.56 
29 17.50 | 828.. 6.95 6.95 -% 72) 71A 80 
53P2 11.95 | 829A/ 7.95 19.95 -% 72] 75. 66 
5LP1 11.95 | 829B/3E29 4.95 32.50 80 1.06 69] 76.. 66 
6AFOG -88 | 830... 2.95 59.50 ¥ 1.42 co Be 06 
221 24.95 | 830B 5.25 160.00 “80 1.16 :39 | 78... 166 
o6bD4 1.29 | 832/A 4.95 11.00 it 1.16 -39] 79... 88 
7BP7 4.95 | 833A 34.50 49.50 “38 | 6L7 -% 80} 80.. 46 
7EP4 é 834 5.95 5.35 1.28 | 6L7G 1.16 -80]} 81... 1.56 
9AP4 9 836 1.15 150. 1.28] ON6G 1.56 +66] 82.. 1.06 
9GP7 837 2.50 3.95 “88 | ON7 -% -88 | 83... 1.06 
9JP1 838 3.95 17.95 1.06 | 6N7GT -% -96] 83V. 1.28 
oy 841 69 2.49 1.06] 6P5GT -% 72 | 84/674 ‘72 
OSPEC 843 .69 2.49 “88 OG. 1.06 -66] 85... 88 
DP7 345 4.95 Yy75 1.25 "88 7 80 yf ee 72 
DP& 845W 5.95 4Y615 1.25 1.98 | 607GT 72 aa R 39 
FP7 849A 60.00 | HYE1148 481 2x2 1.25 | ©R7 1.06 .80 | L17L7GT. 1.56 
2GP7 849H 60.00 (L610 9.95 | 34 "39 | OR7GT 1.06 -80] 117M7GT. 1.56 
HP? 851 75.00 | ML101 150.00 | 345 1.49 | ©S7 1.28 -80 | 117N7GT. 1.56 
E. 860. 3.00 RK21 3.95 | 3A8GT 1.98 | 6S7G 1.28 80 17P7GT. 1.56 
R. 861 49.95 | RK22 4.951 387 "36 | ©S8GT 1.06 72] 117Z3.... 60 
23D4 804 69 | RK25 2.95] 3D6 "36 | ©SA7 66 .39 | 117Z4GT. 1.16 
iG 865 2.93 | RK33 981 304 “88 | OSA7GT 66 -66] 117Z6GT. % 
45SPEC 866A .99 | RK -59 | 305G1 “96 | ©SB7 88 -66 | FM-1000.. 1.28 
TL 8608 1.95 | RK59 E ‘ "80 | ©SC7 82 -66 | UX120 1.38 
OTH 869B 75.00 | RK6O 79 “80 49 06 X200 1.28 
OTS 872A 2.95 | RK65 K “50 66 88 2 89 
4A 874 2.49 | RK72 1.9 115 72 -80 | 9002.. 39 
4B 87 .39 | RK73 \ 1.28 -80 -60 | 9003... 69 
20 878. 2.49 | RX120 i “60 -80 -00] 9004. 49 
1c 884 1.49 SDs09 4.95] 5V4G 96 39 -39 | 9005. 98 
205B 885 .98 | TZ40 2.951] 5Wa4.. 1.06 66 -39 | 9006 49 
(ALL TUBE TYPES IN STOCK NOW—SUBJECT TO PRIOR SALE—PRICES SUBJECT TO CHANGE WITHOUT NOTICE) 

cov eros NIAGARA RADIO SUPPLY CORP 11 
WITH ORDERS ° Digby 9-1132-3-4 
UNLESS RATED 160-E GREENWICH STREET NEW YORK 6, N. Y. All Prices F.0.B. N.Y.C. 
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——e & CABINETS 
paker Cabinet—size 12/12 
black crackle with high- 
ly polished chromium plated 








KITS 




















F604—L.»o. imp. phones 600 


322 Power Supply Kit—contains a 
decorative strips. Metal grill “asary v pees to operate SCR-5 
$2.95 r OM px s 
B. Waterproof Meta) Box—tares neludes all compunents and chacsis 
enough for t 
4% Eo i"s8i4" Gate Bore B |Elco VTVM kit—Reads up to L0O0V 
outside $2.00 also up to 1000 megohms. Easy t 
C. Metal Box with Cover_A read diagram $23.95. 
million uses. Size4% /4% Single Dial Conversion Kit—for SCR 
4 for E 22 receiver. Instal) in less than one 
D. Blank Chassis—All sizes in * yur. tate e ee eeeweeeee 3.00 
stock—black crackle 13/17/3 Volt Ohm Millameter Kit—250 
$1.98 D_ }!000V AC 1 megohm. Complete. .$14.95 
wore Eico 5” Oscilloscope Kit—Modei 400-8 
est Coast A complete 5°’ scope in kit form at 
Sek ee af HEAD PHONES}, the amazingly low price of $39.50 
Book $3.00 


High Frequency Probe—will 


on mycalex 
B. Same as above 
with pigtails 


der 
monak generator with 


TUBE SOCKETS | ELECTRONIC BARGAINS—READ and SAVE PLENTY 
JOHNSON SOCKET—tor 
304TL, 304TH, 213. .$1.00 
= Ceramis’ miniature CONDENSERS Wire and CABLE 
ube sockets....... .25 , Coaxtah—-RGsu, 50 ohms Im $ .10 per foot 
Ceramlo = sockets for all currently A. Imfd-3000V DC upright . ertect tor phen td 
GS58U, p 
popular tubes....... 12 Round Can : 28 “a ohms impedance... -06'/2 per ft. 
Shielded sluminen socket with built- B. .05mfd 2500¥ ‘De for Te RG59U, 72 ohms impedance .06'/, per ft. 
In by-pass condensers. Designed for ‘ vision Circuits.......... ++ $09 RGU, 72 ohms impedance 12 per foot 
é 829, ¢ Socket ae eecccccesecece C. 20mfd-450V—10mfd-25V.... .98 RGI3U, 72 ohms impedance 
eramic ket for . Double shielding -15 per fost 
ie coker : Dual .05 @ Senne . Ee $14.50 RG22U, 92 ohms Impedance | 
cere eramic Soc a 23F49-G2 lmfd 5000vDC working.... 6.75 (twin lead in shield) -15 per foot 
m vad 955, oo a 6mfd 15000 working DC ° ane 2.89 RG34U, 71 ohms impedance 
watz, rr 4 lor 813, ‘i Imfd 7500v¥ working DC C-59-644. 3.95 (will handle 200 watts of RF -35 per foot 
S63 te cc wee TJH 25010-G Imfd 2500v working DC. 2.25 |Federal—K200, 200 ohms Impedance (twin lead 
8 Coramio Sockets -!2] 2mfa 4000VDC working 23F47....... 5.50] perfect for handling RF power) Less t 
>) 005-.005-.01mfd 10,000 working De 5.95 1 DB toss at | se iitanhammweesnde .08 per foot 
ea S33 11-Pin Ceramle Scope 2.5-2.5-5.0mfd 600¥ working DC C-8B. 1.60 JHard drawn copper wire, No. 12 enamel 01% per ft. 
a td vee Sockets for 5BPI, 5API, 4mfd 600vDC working € ere? 405 v. 95 HANDY UTILITY SPOOLS 
PE74, ete 69] 2mfd 1000vDC working 1.25 Piain Double Double 
4mfd 400¥ working 25F7 95 
'4-Pin Scope Sockets for -imfd 2000vDC working 26F6% 8 evccee 2.40 — = as 
10BP4, 12)P4, ete. 1.49 2mfd OvDC working ('-8B-2784.......ccccccceee 3.00 14 “4 14 
Ceramic socket for 803, com- Smfd 2000VDC working TIU 2 080G 4.95 16 16 16 
plete with shock mount Imfd 12000VDC working 26F 628 12.50 18 18 18 
(Johnson No. 216)....... 1.25] 4mfd_1000VDC working CSE 48103 1.95 20 20 20 ALL ONE 
25mfd 4000VDC working CSF4S216 3.95 22 22 22 PRICE 
H-4iefd T500VDC working 415G 6.50 24 24 24 
8 Srfd 600VDC working PT 2 plug-in capacito 1.25 26 2 2 
dinfd 0 working v. DC 1509 eecccccee 2.10 28 28 23 38c 
1000mfd 2.14" -Metal upright can ‘with nut -98 30 30 30 
2 
VARIABLE CONDENSERS ‘ ‘ - 2 
36 36 36 SPOOL 
B. €3002—Butterfly condenser—built in tank circuit 38 38 38 
200 to 1000 mes 1.98 40 40 40 
E. C4115—2 gang superhet for broadcast band 98 
C. ©4419--Dual 200mmf per section, ceramic insula & F. UNIT 
mn will handle 100 watts 19 R. F. CHOKES Designed for the 
F OD—J yhnson 200mmfd per section 2000 volts > BUSI2. Contains 
spacing- -9"" long <a . 3.95 B , which cover 
Johnson 150 dd 70-150mmfd per section used in Ss ¥i c 18 agro ig — 
cele = a 1500ke to 18me. 
het os reign th Bee . a ceramic band switch 
A. con Bud — air gap .100 will handle A B hange from any coil, each 
D. 100mmfd screw driver adjustment........... A. 2% milihenry, _~ F coll is tuned with an air pad 


Suild your own receiver or 


this assem 


marvelous Buy at $1.98 











ne in your tool box-—-no wasted time—once 
u bave used this iron you will never go® 
back to an old fashioned soldering iron 

Jingle heat. 2.95 
dost popular m nde iy Dual heat 14.95 
xtra tips fo rabove package of 4 -25 
































TAP AND DIE KIT 
H466 Threadsweli—Here is a 
plete radio man’s tool kit. 
ular sizes of taps and dies for radi 


com 


All pe 





use. Mounted in a metal tool k 
includes the tap handle and die hand’e—no radiv ica 
afford to be without this kit. List, $16.00. Your Cost $12.0: 
WELLER SOLDERING GUN 

H4110—Heats instantly—cools instantly, carry 
































































fit most 
soo x sal ohms complete w/5 ft. of [VTVMs. Will measure RF voltages t MOTOR Gniven GRINDER 
———— coms 50 », rubber cord. Adj. chin}wer 200mcs with a minimum of cir Dual Grinder 1 horse power motor 
Radio Amateur Call band. TH37—Navy. .$1.75}cuit loading. In kit form $3.75 THIS IS A WONDERFUL BUY—$36.50 
OS cnn warns nace 
How to Become « Badio— MICROPHONES 
HF100— The ever pop 
gan eo Sn 25 » ular H16U complete M4107—Crystal handmike) MINIATURE TUBE hanes” 
nike 50 with output trans- complete with 100 fest of __For removing miniature tubes 
Radio Amateurs Log.. .50 ft sided cable bi 
Conversion Manual) ormer and ear pads. shielded cable high imped- 
No. 1 > high impedance $1.89 ance—perfect for P.A. or DYNAMOTOR VIBRATOR 
" naan a nitter. High somech amplifier of trans, . i POWER 
eAhoceess 50 AUDIO AMPLIFIERS ) — BC-312 recelv- qa. SUPPLY 
a Dynamic mike used with er. 12 volts in tie N268—12\ 
— KEYING RELAY A4060—A five watt] famous Mark II trans- \ put—235 volts] »90v @ 85 ma. output rr 
Made to mount audio amplifier com mitter. Can be used ~]? 90ma output. Complete with * 
in tube socket plete with tubes and] anywhere. filter. $2.49] Ant Mounting Base 
D.P.D.T. relay — output transformer 4487—1 be ct 
sealed in vacuum $e 0 one a wonderful value pe a gned for the SCR- 7—Here is a munting base 
300 oh 1 toth vol. and ton black bakelite fi *. input—output 300] mount your moblie antenna 
300 ohm coil wil! fol 8 plac elite fram > its inj 0 q om ob 
ow 100 words a minute. $2.00 Ha —— Apreonesee re complete with 3 feet}vol 50ma DC. 150 volts] Flexible and sturdy $ 4 
rubber cord and PL55]@ 50ma bias. 12 volts @ 104 
PUSH BUTTONS plug 1.75 kor filaments.......... $8.75} COLLAPSIBLE enn 
Red stop button TER CM305—<C arbo in thr at Made of dura Opens up 
aus Gare: Sais SFORARE GAETERY  t sieo sel BES....+--0<- Fo saethafla dll Lggprchtain Ui 12 im, Collapecs to 1 te "tas 
ideal for contro! B4011—2V plastic case, 30A — 4-<0 mounting stt 
5 “he SELSYN |1000 volts DC @ 150ma. 380V] wHit 
ing xmaltter break: capacity — size 5% — MOTORS |@ 40ma. Complete with filter — THEY LAST “St. 49 
n relay $1.2 $19.95 RUBBER 
A MOSSMAN ee ee y . = @e SHOCK 
$4118—Triple pole double throw — gone '— 
Ten pole double throw . io = <4: soap MOUNTS 
SWITCH—Very heavy duty D.P.S.T. , 110v 60 cycle input | Te man's | H404—1'2" sq. Mounted in me 
40 amp. 12 volt $1-25 Jor indicating direction of your beam Qher “A 200) tl flange. 4 of these mounts wil 
r actually driving it. $12.95 per = a0 kk eliminate vibration and will han 
BEAM ANTENNAS - to 400 KC 
, Five element 2 meter beam with folded dipole Type 1—light duty—for use in eiver die 50 lbs. Use them in receivers 
e Bi " - 4 sf 2 ‘el P ’ Uers u e »p 
ae “\ Guaranted 60DB gain. Feeds with 50 ohm cable licators. $9.95 per palr} v cing standard tubes Mtg by — Xmitters for mobi! ine 
fq usands already in use......... ‘ the Detrola Co. to rigid Airj “ 
‘ | * ter wide spaced 3 element beam with T mat ~ pithy Corps ges Destaned: tee 238 REC ESSED 
lement Manufactured by Hy ts but can easily con A - 
ee * he a ements. i . $4 g| speaker, seven ounce perted to 115V aC oe pe Tube G ae Plug 
h fold “ai yle and ‘reflect: r, upper and 5 magnet. Ripplefomplement 22514, 1 SAT 26 — A popular 
te tine tide ie — meee, $13.20 fy cone ..$3.89] 1 6K7 1—68K7 1—6SQ7 item. Makes diseon- 
acre ” er This receiver contains a stage necting of the A. 
Same as above—a real ‘competitive 1 item. Neceeseseséebewenne 8.40 ~ speaker, same ‘as e ee 
Aa, Saati: Seine MOMMA Dg, na bcuseae 9.00 - above . 6.75} T.R.F $4.95] line a cinch $ .18 
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SN new THERMISTOR BRIDGE: Powe 
S0-1 : po mag get 
se rying case asx s 

S0-13 TSi2, AP “VSWR 

Used all acces 
SQ Used ! vt 2 i 
CPN-6 p ate oe Bh a. $50 00 

Unused Sl Labs. 1 


ated $150 00 
1 $40.00 


Used 
APS-4 


Used and New 


APS-15 





Near Comp 
QBG-1 square flange 
New 3 em. stabilizer cavity 
TBM 3 “om *WWavemeter 
Used head mounted or 





Nur 


? 
*Mir's 


a NABI 


Q 


60 
New, Guare 








qd SEARCHLIGHT SECTION @ 


MAGN ETRONS 

















Frq. Range Pk. Pwr. Out. epee 
2820-2860 me 265 KW. 5.00 
5 38. 00 
25.00 
3019 25.00 
2965-2992 me 25.00 
2780- 2820 me 25.00 
25.00 
3249-3263 me 5 KW 35.00 
7 p 87 KW 35.00 
10 KW 65.00 
9000-9160 me 58 KW 85.00 
9345-9405 me 50 KW 35.00 
2000-3100 me 35 KW 65.00 
2914-3010 me 35 KW 165.00 
24,000 me 0» KW 55.00 
39.50 
25.00 
25.00 
2800 mc 1000 KW 50.00 
50.00 
9345-9405 me 50 KW 25.00 
45 5 SO KW 25.00 
707B W. Cavity 20.00 
2 K4l $05.00 
MAGNETS 
Spacing Price 
3/4 in $17.50 
5, 8 in $12.50 
1 1/2 in $12.50 
15 si 1 5/16 in $12.50 
nber 
~ —- cw" MAGNE TRONS 
kK ¢ }-3375 me 


nteed 





2675-2900 me 
Each $65.00 





























Used 
RAK-7 VARISTORS 

New D-168549 €.95 | 1D-171631 $.95 
TBK-19 J B-162882 $3.00) DISS S95 

mew Deiesase aise | iziate £8 
DAB >-161871 A $2.85 $.95 
DP-12 THERMISTORS 
RCO-145 f B1%i6 (bras $98 

New 1)-167613 Di ittor $.95 
RC-148 D6 TG, in “xe 

pes Ci -8 $338 
ae = a 

New 

MICROWAVE ANTENNAS 
AN’ MP pe ay tee type high a 





Antenna. Rotary 
, parabolic 





News 3B 
RELAY SYSTEM Bg ypoer neriectons ap- 
x 











ange Dimensions: 
ToY Sai a ADAR mpeg ANTENNA, 
So- 3 ANTENNA edback d 
g. rot ’ nd selsyr 
New ; $120.00 
$45.00 
paw “ANTENNA, Dua ack-to-back 1 plas 
age 1 0-4 irive 
$65.00 
ASI25 ‘APR “Cone type eceiving antenna, 1000 to 52 
140- 600 ‘uc. CONE ctype antenna plete Ww 
nect gu i 
ASD m. antenna 
MICROWAVE GENERATORS 
AN fenig tang a a 


Band cor head 





P 
1B, RKR 

$210.00 
s! 50.00 





Xmtr 
2 KW pe 





ak input 
$150.00 
$ 75 
$25.00 
New $ 75.00 





Irov 


Sweept 





KV (1200 





APS-10 MO 
APS-10 Low 





"Ss. ¢ 


7 7.564. 16- 60- 


7,563.3. 200- 


=DI6 








PK. Pea 
W.E. =DI6 
G.£. K2450 





des 200-4,000 













TPS- > PULSE MODULATOR. 
at 


"3E 


G.E (3.84 810: 
CKT Dual Unit Unit 1. 
PPS. 50 ohms 





4 PPS 
7 SE3-1-200- 











KW pk 


DULATOR DECK. « 


voltage 


PULSE EQUIPMENT 


MODULATOR... 
paige BC 1203-8 


v Pr ovides vari ns 
th ua fa 
“Rad 280K or 
of SCR 695, SCR 


SCI Ne $125.00 
3 HARD Tue "PULSER — Sr 
cW (12 KY » ity 


R 2 
$110.00 





PULSE NETWORKS, 


Be ian 25 KV 


second pulse lengtt 


G eee 5-2000.50P2T 


6KV 
~S ) 


67P 7 


4 
plete, less tubes 
$75.00 
be $18.50 
$42.50 
‘ ns er 
PPS, hur 
$45.00 
tions 





eae 
PI 
“6PT Ise 
67 ot 1 ection $12.50 
DELAY LINES 
ip to 2 PPS, 18 ern 
$4.00 
2 7 8 KV mp 
$16.50 
‘ t $7.50 
PULSE TRANSFORMERS 
$39.50 
-A KV High Voltage 2 KV Low 
21) KW ope 270 KW max.) 17 
‘ r?¢ res $39.50 
6173 HIV t Ir 





k Output 
9271 Hi V 
AW ece 
condary 
visa 
x 





















131-B Liberty St., New York, N. Y. 








Chas. Rosen 


All merchandise guaranteed. Mail orders promptly filled. All prices, F.0.B. New York City. Send 
Money Order or Check. Only shipping charges sent C.0.D. Rated Concerns send P.O. 


COMMUNICATIONS EQUIP 


P. Plishner 


{ENT CO. 


Digby 9-4124 
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MICROWAVE PLUMBING _ 








WAVEGUIDE ceationae e 
yy og 27 db. vy typ 
ABV-47AAN, with 4 in 
slotted section $42.50 
SQ. FLANGE to rd ch 
adapter, Ls in. long OA 
in. X 3 in. guide, type 
output 





as shown 
BAND windy Tet 
MOUNT, gold plat wi 
2 type “N cormectors 
$12.50 
PICKUP LOOP, Type “N” 
T OX Pick-up Loop 
POWER SPLITTER, 726 dual 
output 
MAGNETRON To WAVEGUIDE coupler with 
duplexer cavity, gol 


10 CM WAVEGUIDE SWITCHING UNIT, 


and sampling probe 
: $32.00 


“sy 





Output 


Klystron input, 





swite he s ] 


any of 3 outputs. Standard 1%” x guide 
with square flanges Complete with 11 or ad 
arranged switc "yy mo’ Mfg. Raytheon. CRP 
24AAS8. New comp 150.00 
10 ‘ei a FIRE "ARRAY ‘POLYRODS $1.75 ea. 
—. AND ixer Assembly, with crystal 


__ dic Py up ry tunable output 
721-A TR CAVITY WITH TUBE, 
od plunge 


0 CM. McNALLY GAViTY Type NG 


mount, 
3.00 


Complete with tun 
$I 


2.50 
50 


; $3. 
WAVEGUIDE Bh gp de _— A, rt. angle bend 
se $21.00 
10 cM osc. PICKUP Loop. with male Homedell 


put 


10 ‘ch DIPOLE wit REFLECTOR in lucite bal 
ty ry fitting 4.50 
10 ‘CM FEEDBACK DIPOLE antenna, in lucite 


bal 
ise with $8. 


parabola 
%" RIGID COAX.—34" I. C. 
RIGHT Ta BEND, with flexible coax 
kup 


output 
D 8.00 
SHORT RIGHT ANGLE bend, y 


with pressurizing nip 

b 3. 
RIGID COAX to 3:30 
ho SUPPORTED: RiGio "COAX, sold plated 5’ 
$5.00 
RT. “ANGLES. FOR ABOV = $2.50 
RT. ANGLE BEND 15" 1 $3.50 


FLEXIBLE SECTION. 1:7 1. Male to fen 


MAGNETRON COUPLING to °.” rimd vax vith TR 
pickup loop, gold plated 2 $7.50 
%_" RIGID COAK.—1¥," 1. C. 

79” RIGID COAX. BEAD SUPPORTED per ft...$1.20 
SHORT RIGHT ANGLE BEND $2.50 
OTATING JOINT, with deck mounting $15.00 
RIGID COAX slotted section CU 60, AP $5.00 
3 CENTIMETER PLUMBING 
(STD. '* x '2” GUIDE, UNLESS OTHERWISE 


Tare « 





ay thie Ee ag %” x 7 rh eo 
“Xk BAND PREAMPLIFIER, cons g F 
local osc t- beac eding w aveguide and Tm 
ATR Duplexer ne. 60 me. IF amp $47.50 
RANDOM LENGTHS. of waveguide 


WAVEGUIDE: Labiicgp 1%” x 14” guid 

ft. sect a th rt * bend on 

ot wther en . 

waveeuibe SECTION, 1°.” x %” cho 

‘x BAND pressurizing gauge section 
45 DEG. TW 

12” SECTION. 45 a 


eauge pressurizing ni pple 
wisT. Long 











Special Ui 
15 DEG. BEND to" choke to cove 
5 FT. SECTIONS choke to cover lver 
Piste sccrass $14.50 
18° poetry SECTION $17.50 
“H" PLANE BENDS $12.50 
BULKHEAD wine THRU $15.00 
ND EGUIDE, 1%” x * OD. 1/16” 
1, alum Bolly per tt. $ .75 
WAVEGUIDE, 1” x 4%” ID, per ft $1.50 
TR CAVITY for 724-A TR tube i $3.50 
3” FLEX SeCTl ON, square flange to circular flange 
adapt« $7.50 
724 TR tube (41-TR ~ $2.50 
SWR MEAS SECTION. 4” L with 2 type “‘N”’ out 


put probes MTD full wave apart. Bell 


ROTARY! “Joint with’ si 
WAVEGUIDE. ‘SECTION. 
SLUG “TUNER, ATTENUATOR, 
TR ate “pp tig gt se acti mn with 


90 di 


WAVEGUIDE SECTIONS 





12" 1 





to choke, wit 











" 17 5 

s CURV VE he ag 8” long cover to choke. .$3.50 

s $10.00 

-55 

e -55 

h additional 

tar : 10.00 

cu ‘105 ri bt tional coupl $15.00 
CU 106/AP yal coupler, 15.00 
pica WAVEGUIDE, 00/Ft 
BAND ibr t $85.00 
SHIELDED KLYSTRON t ibe. mounts with at 





21,” FLEXIBLE. SECTION, co. 
1.25 CENTIMETER 
BAND FEEDBACK-TO-PARABOLA HORN 


00 
. $5.00 


“tr to cover 








pressurized wink = 00 

L or 4.00 
R_ SECTION « cover HY 00 
Hoy SECTION: " ke to choke $5.00 
TER. r $5.00 
ED ELBOW can Ss pr choke to cover. .$4.50 


MISCELLANEOUS 
HY RATING Unit. 60 Ib. capacity, 115 v, 60 cy 
chet ed »n 5”, new ‘ond coniplete $425.00 
9 SPP-2, COAX WAVETRA . . $12.50 
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BC-929 SCOPE 


An excellent foundation unit 
for a Hi-Gain Scope. Gives 
type “‘A’’ display. 


Original 115V 400 cy oper., 
but simple conversion makes 
it operable on 110V, G60cy 
New, Complete with Tubes: 
2—6SN7, 2—6H6, I—6B6G, 
1—6X5, 1—2X2, I—3BPI. As 
shown . $24.95 









































$.49 $40.90 
-72 1.95 
1. 4.95 
. 35 
. 21 
59 85 
‘ 35 
° 5.00 
3.85 65 
8.80 47 
20.00 1.95 
19.50 -79 
25.00 20.00 
45.00 7.50 
3.95 40.00 
4.00 75.00 
90.00 75.00 
89 75.00 
7.00 60.00 
-75 65.00 
3. 2.85 65.00 
1 20.00 65.00 
2 25.00 65.00 
2 12.60 -65 
1.20 50.00 1.00 
79 50.00 1.25 
1.95 3.00 1.25 
4.95 12.50 1.25 
3.78 1.75 1.00 
3.50 25.00 1.00 
39.50 15.00 4.75 
2.00 2.25 3.00 
-70 1.10 5.00 
1,00 9.95 twith cavity 
1,00 2.50 Cavity only 5.00 
72 836 1.15 
60 837 1.95 *Photocell 
35 84 59 
+65 860 15.00 
one 2 semen oe 
COAX CABLE 
RG 9/U 52 ot $.24/Ft 
RG 17 : $.48/Ft 
RG U. Twin Cond $.55/Ft 
RG ist 2 ‘ i $.51/Ft. 
RG 23/1 2 1. $.50/Ft 
tG 281 5 ‘ na r 
s ‘ KV $.50/Ft 
RG U. 7 D. a $.50/Ft 
UNIVERSAL OUTPUT 
TRANSFORMER 
Ame an S PR 20,000 /16,00€ 
25 ohms ib. contin, Flat t 
7,000 CY $4.75 
CERAMICON CONDENSERS 
$7.50 per 100 
BT i . = € ™ f > 
= oneae a ; 5 
ir f 2 
+-2.5 mmf 
) mu +20) 1 





 Silver- Mica Button Genaaione 
(Standard Brand) $9.50 per 100 





CARBON PILE VOLTAGE REGU- 
LATORS 


irrent ll amp. 80 








Original TELETYPE, 
motor: 110 ¥de, Myo 
Units are slightly 1 
tratec . 
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_ ia utput Radio STEP DOWN TRANSFORMER: Pri. eo. 
pes — wo Volts Am Set Prices* 220 ne volts a.c. 60 cycles. VA 
6.2 170 RU 19 5.95N 2500 volt latio ise 12” 
DY-2/ARR-2 28 1 060 A ai asa = wares 
: 28 1.4 080 8.75N ANSFORMER: Pri: 117 
DM 53AZ 14 2.8 O80 7.00N 17,600 @ 144 ma. with chohe 
PE 73CM 28 19 350 ou Sumarned Size: 26° x 29° x 13° 
DM 21 14 3.3 .090 3.45N Americar Cescevec ° 
DM 21CX 28 1.6 090 3.45N Fil. TRANS. t xet 899." Pri: 115 v. 60 eye 
DM 25 12 2.3 050 2.49LN Sec: Two 5 v np wdgs. 29 KV test 
DM 28R 28 1.25 070 8.95N $24.50 
DM 33A 238 7 250 5.50N VOLTAGE REG. Transtat Amertra 
DM 42 14 46 110 6.50LN type RH 2 Be A Joad. input: 90/130 
050 60 cy. oF ° .00 
PE Re - 1a poe _— ae ITE cincuit “BREAKER, 1s YN $00 x. 
PE 101C 13/26 12 g 135 SCR 515 5.25N ux ant gh oe Pri 110 ¥. 60 ey 
6.3 020 . $2 000 s . 
DAG 330 18 3.2 060 4.50N : _ aerust = x10" y; 234 ma. 5.35 KVé 
18 3.2 060 4.75N xX 7 , 

BD AR 93 28 3.25 150 4.98N PLATE EMR By 4 8 
350 27 1.75 075 APN-1 3 10/215/220 
35X045B 28 1.2 060 3 “See: liv, 35 
ZA .0515 12/24 472 050 3.8 "as cod 
ZA .0516 12/24 8/4 37.110 5.8 A i... $40.56 
B-19 pack 12 9.4 M0 Mark II ? Fit TRANS: KS8767: ri: 115 ¥, 60 ey 

050 ". 7 * 
D-104 12 100 14.95N ; es: 5 @ 5 amps each 15 KV 
200 Te st 5.00 
DA-3A* 28 10 260 SCR 522 8.95 POWER CHOKES: 
rom Swing. Choke to 8 hy; .2 to 1 amp 
pa $10.95 
5053 28 14 060 APN-1 3.95N $1.45 
DA-7A 26.5 400 TA-2J 25_00N $1.50 
CW 21AAX 13 12.6 135 17.50N arts 
“ 6.3 1 a 1 hy, 60 ma $1.65 
BD 77KM 14 40 350 BC 191 75 
PE 94 25 lo 260 SCR 15.00N $4.50 
010 522 21-39 
; ; 7. 
N—New —Like New Less Filter Box & Relays 2.28 
Replacement avaiauias for PE 7 $12.00 . ee 
HAND GENERATORS | $ .95 
GN 35: 350 ¥, 60 ma; 8v, 2.5 New, with hand cranks 312.50 : $ -65 
GN 45: , 3 ia; Gv, S amps. Slight use, ex. cor z ‘ ': $|-75 
cranks A zee Dual 120 b ® 17 ma $2.45 
INVERTERS | 
Inpu 
2 _ 0 VOLTAGE 
¥, 350-500 cy 
amperes D 7 REGULATORS 
x10”. New (as shown 
a Mtg. Raytt 
eto — ame & Navy CRP-3014 
” New ! ve ~ 
PE 2i8H 1, | pl See 
nd $25.00 . 
amp 0” ” v, 8 KV 4, .96 PF. ¢ 
$12.50 vee , 
mi oO 115 REGULATOR TRANSFORMER: Raytheon UX 
x dian s 2 s ¥ 
$49.95 en 
FILTER REACTOR 156 hy, 5 amps, 4 est 
‘ X 954 
30’ US ARMY SIGNAL CORPS TRANSFORMERS Pris 1 5 amps Se 
RADIO MASTS 2 5a 5a. 
( I r the erection of a full Pp antenna . ; 1 abinet with 
of geed 1 1 tior t ter hr no 50 
7 ? te 2 4 New " $99.50 
al n ae and tran n 
L t € 4 





2 plete mast ardware 


shipy r 


$ Sig Cort 
$39.50 per set of 2 
a ne 





























COMBINATION TRANSFORMERS 










































=510- 
6-VOLT RELAY PANELS posse tg aa oe 
i—SPst (NO) 2—BPst (ae TRANSTATS 
Biss a ee Be $9.95 (AMERTRAN) 
| *LEAR POWER sre 'Stax. output: 115 
UNITS a " $95 
1 h pow 0 
ia € ~ r i $12.50 
tf $99.50 
La $17.50 
ava $16.50 $1.79 
60 cy ™ $4 95 
sao PRECISION SaraciTons 3h, BED, 0008 sede. 25650003 $6.50 
D-163035: 61 Vhitd @s io on ae cre TRANSFORMERS 
0170808 2 ( i I amp 
D-164960 2 e t : 
D-168344 < 1 toy 1 J 
D-161555 » CPS 15 
D.- 166602 ‘ td i I ) 
D-161270: rate e 2 I i i (An 
—— EE pad. 00 , 
CROSS POINTER INDICATOR ANTATS' 13. we 
Ip 2t- ARN 9 Dual | 0-2 10 microamp, movement b> : seunt . be Ses 
t rea Origir y used in ILS i ent - 3. 0 $2.95 
ZA Tepe oF ‘U - is $3-50 D: 63 v. 
; y t, 7 
A Complete Line of SubSig Replace- PLATE REUES Peis 0 eae a aaa 35 
ment Transformers. Send for List. #12033, Plate Xtmer, Pri: 115 ¥, 800 ey. feos ai ees 
250 ma HeeBeqcire. pee 
COMMUNICATIONS EQUIPMENT CO. 
131-"B” LIBERTY ST., NEW YORK, N. Y. DIGBY 9-4125 
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INVERTERS 
12117-2, Pioneer. Input 24 volts D. C. 
Output 26 volts, 400 cycle, 6 V. A. 


Price $20.00 each net. 


153F, Holtzer 
Cabot. Input, 
24 volts D. C. 
Output 115 
volts, 400 cycle 
3 phase, 750 
Vv. A. and 26 


volts 400 cycle, 1 phase, 250 V. A., 
Voltage and frequency regulated also 
built in radio filter. 

Price $125.00 each net. 


2123-1-A, Pioneer. Input 24 volts D. C. 

Output 115 volts, 400 cycle, 3 phase. 
Voltage and frequency regulated. 100 
V.A. 





Price $75.00 each net. 


WG750, Wincharger, PU 16. Input 24 
volts D. C. Output 115 volts, 400 
cycle, 1 phase, 6.5 amps. Voltage and 
frequency regulated. 

Price $40.00 each net. 


149H, Holtzer Cabot. Input 28 volts at 
44 amps. Output 26 volts at 250 V. A. 
400 cycle and 115 volts at 500 V. A 
400 cycle 
Price $39.00 each net. 
149F, Holtzer Cabot. Input 28 volts at 
36 amps. Output 26 volts at 250 V. A. 
400 cycle and 115 volts at 500 V. A. 
400 cycle 
Price $35.00 each net. 
12117, Pioneer. Input 12 volts D. C. 
Output 26 volts, 400 cycles, 6 V. A. 
Price $22.50 each net. 


5D21NJA General Electric. Input 24 volts 
D. C. Output 115 volts 400 cycle at 
485 V. A. 


Price $14.00 each net. 


WESTON FREQUENCY 
METER 
Model 637, 350-450 cycle, 115 volts. 


Price $10.00 each net. 


WESTON VOLTMETER 
Model 833, 0 to 130 volts. 400 cycle. 


Price $4.00 each net. 
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PIONEER AUTOSYNS 


AY1, 26 volts, 400 cycle. 
Price $4.00 each net. 


AY20, 26 volts, 400 cycle. 





Price $5.50 each net. 
AY30, 26 volts, 400 cycle 
AY31, 26 volts, 400 
cycle. Shaft extends 

from both ends. 
AY38, 26 volts, 400 cycle. Shaft extends 

from both ends. 

Price $10.00 each net. 


Price $10.00 each net. 
: Price $10.00 each net. 
PIONEER PRECISION 


AUTOSYNS 
AY101D, new 
with calibration 
curve. 


PRICE—WRITE OR CALL FOR 

SPECIAL QUANTITY PRICES 

AY131D, new with calibration curve. 
Price $35.00 each net. 


PIONEER TORQUE UNITS 


Type 12602-1-A. 
Price $30.00 
each net. 
Type 12606-1-A. 
Price $34.00 each net. 
Type 12627-1-A. 


Price $70.00 each net. 


PIONEER TORQUE UNIT 
AMPLIFIER 
Type 12073-1-A. 
Price $17.50 each net. 


MAGNETIC AMPLIFIER 
ASSEMBLY 


Pioneer Magnetic Amplifier Assembly 
Saturable Reactor type output trans- 
former. Designed to supply one phase 
of 400 cycle servo motor. 


Price $8.50 each net. 


BLOWER ASSEMBLY 
MX-215 /APG 
John Oster, 28 volt D. C. 7000 R. P. M. 
1/100HP. 


Price $2.90 each net. 
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BRAND NEW 
GUARANTEED 


RATE GENERATORS 





PM2, Electric Indicator Company, .0175 
V. per R. P. M. 
Price $7.25 each net. 
F16, Electric Indicator Company, two- 
phase, 22 V. per phase at 1800 R. P.M 
Price $12.00 each net. 
J36A, Eastern Air Devices, .02 V. per 
R. P.M. 
Price $9.00 each net. 
B-68 Electric Indicator Co., Rotation In- 
dictator, 110 volts, 60 cycle, 1 phase. 
Price $14.00 each net. 


SINE-COSINE GENERATORS 
(Resolvers) 
FPE 43-1, Diehl, 115 volts, 400 cycle. 
Price $20.00 each net. 


FJE 43-9, Diehl, 115 volts, 400 cycle. 
Price $20.00 each net. 


SYNCHROS 


If Special Repeater, 
115 volts, 400 
cycle. Will operate 
on 60 cycle at re- 
duced voltage. 





Price $15.00 each net. 
2J1M1 Control Transformer 105/63 Volts, 
cycle. 
Price $20.00 each net. 
2)1G1_ Control Transformer, 57.5/57.5 
volts, 400 cycle. 
Price $1.90 each net. 
2J1H1 Selsyn Differential Generator, 
57.5/57.5 volts, 400 cycle. 
Price $3.25 each net. 
5G Generator, 115 volts, 60 cycle. 
Price $25.00 each net. 
W. E. KS-5950-L2, Size 5 Generator, 115 
volts, 400 cycle. 
Price $3.50 each net. 
5G Special, Generator 115/90 volts, 400 
cycle. 
Price $15.50 each net. 
5SF Repeater, 115/90 volts, 400 cycle. 
Price $19.00 each net. 
2J1F1 Selsyn Generator, 115 volts, 400 
cycle. 
Price $3.50 each net. 
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BRAND NEW 
GUARANTEED 





A.C. MOTORS 
5071930, Delco, 115 volts, 60 cycle, 7000 
R. P.M. 
Price $4.50 each net. 


36228, Hayden Timing 
Motor, 115 = 60 
cycle, 1 R. P. 


Price $3.15 pier net. 





Hayden Timing Motor—110 V. 60 cycle 
3.2 Watts, 4 R. P. M., with brake. 


Price $4.00 each net. 


45629R Hayden Timing Motor, 110 volts, 
60 cycle, 2.2 watts, 1/240 R. P.M 


Price $3.15 each net. 


Eastern Air Devices Type J33 Synchronous 
Motor 115 V., 400 cycle, 3 phase, 
8,000 R. P. M. 

Price $8.50 each net. 


Telechron Synchronous Motor, Type B83, 
115 volts, 60 cycle, 2 R. P. M., 4 watts. 


Price $5.00 each net. 


SERVO MOTORS 


CK1, Pioneer, 2 phase, 400 cycle. 
Price $10.00 each net. 


CK2, Pioneer, 2 phase, 400 cycle. 
Price $4.50 each net. 


FPE-25-11, Diehl, Low-Inertia, 75 to 
115 V., 60 cycle, 2 phase. 
Price $16.00 each net. 


FP-25-2, Diehl, Low-Inertia, 20 volts, 60 
cycle, 2 phase. 
Price $9.00 each net. 


FP-25-3, Diehl, Low-Inertia, 20 volts, 60 
cycle, 2 phase. 
Price $9.00 each net. 


MINNEAPOLIS HONEYWELL TYPE 


B Part No. G3030AY, 115 volts, 400 cycle, 
2 phase, built-in gear reduction, 50 in 
Ibs. torque 

Price $7.50 each net. 


GYROS 


Schwein Free & Rate Gyro type 45600. 
Consists of two 28 volt D. C. constant 
speed gyros. Size 8” x 4.25” x 4.25”. 

Price $10.00 each net. 


— 


* 





ei 


Schwein Free & Rate aie type 46800. 
Same as above except later design. 

Price $11.00 each net. 

Sperry A5 Directional Gyro Part No. 

656029, 115 volts, 400 cycle, 3 phase. 

Price $17.50 each net. 





Sperry A5 Vertical Gyro. Part No. 644841, 
115 volts, 400 cycle, 3 phase. 

Price $20.00 each net. 

Sperry A5 Amplifier Rack Part No. 644890. 

Contains Weston Frequency Meter. 350 

to 450 cycle and 400 cycle, 0 to 130 

voltmeter. 

Price $8.00 each net. 

Sperry A5 Control Unit Part No. 644836. 

Price $7.50 each net. 


Sperry A5 Azimuth Follow-Up Amplifier 
Part No. 656030. With tube. 

Price $5.50 each net. 

Pioneer Type 12800-1-D Gyro Servo Unit. 
115 volts, 400 cycle, 3 phase. 

Price $8.00 each net. 


Norden Type M7 Vertical Gyro. 26 volts 
D.C. 


Price $19.00 each net. 
Norden Type M7 Servo Motor. 26 volts 
D. C. 


Price $20.00 each net. 


General Electric Type 8672162 Azimuth 
Gyro Assembly Contains Delco Type 
5067125 Constant speed motor and 
Signal assembly. 

Price $12.75 each net. 


D.C. MOTORS 





5069625, Delco Constant Speed, 27 volts, 
120 R. P. M. Built-in reduction gears 
and governor. Price $4.25 each net. 

A-7155, Delco Constant Speed Shunt Mo- 
tor, 27 volts, 2.4 amps., 3600 R. P. M., 
1/30 H. P. Built-in governor. 

Price $6.25 each net. 

5BA10J18D, — _ 27 volts, 
0.7 amp., 110 R. 

Price’ $3.50 each net. 

5066665, Delco Shunt Motor, 27 volts, 
4000 R. P. M._ Reversible, flange, 
mounted. Price $4.50 each net. 

C-28P-1A, John Oster oe Motor, 27 
volts, 07 amps., 7000 R. P. M., 1/100 
H. P. Price $3.75 each net. 


D. C. AMACO FIELD MOTORS 
5069600, Delco, 27 V., 250 R. P. M. 
Price $4.50 each net. 


5069466, Delco, 27 
V., 10,000 R. P. M. 
Price $3.00 
each net. 
5069611, Delco, 12 V., 10,000 R. P. M. 
Price $4.00 each net. - 
5069370, Delco, 27 V., 10,000 R. P. M 
Price $4.70 each net. 
5067125, Delco, 27 V., 10,000 R. P. M. 
With Governor. 
Price $6.50 each net. 
S. S. FD6-16, Diehl, 27 V., 10,000 R. P. M. 
Price $3.75 each net. 
S. S. FD6-18, Diehl, 27 V., 10,000 R. P. M. 
Price $3.75 each net. 
S. $. FD-6-21, Diehl, 27 V., 10,000 R. P. M. 
Price $3.75 





GENERAL ELECTRIC D.C. 
SELSYNS 


8TJ9-PDN Transmitter, 
24 volts. 
Price $3.75 each net. 


8DJ11-PCY Indicator, 24 volts. Dial 
marked —10° to +65°. 
Price $4.00 each net. 
8DJ11-PCY Indicator, 24 volts. Dial 
marked 0 to 360°. 
Price $7.50 each net. 


Write Jor complete listings 


147-57 41st AVENUE FLUSHING, N. Y. 
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TS-125/AP CALIBRATED S BAND POWER METER. 
TS-110/AP S BAND ECHO BOX. 
MUTUAL INDUCTION OR PISTON TYPE ATTENUATOR, type 


N connectors, rack and pinion drive, attenuation variable 120 
” 


decibels, barrel diameter 54”..............cccceees $30.00 


APR-1 RADAR SEARCH RECEIVER, complete with tuning 
units for range of 80-4000 mc, 30 mc LF., 2 mc wide. 


TUNING UNITS FOR APR-I or APR-4 RECEIVERS (can be 
used with any 30 mc amplifier) : 
TN-17, range 80-300 mc 
TN-18, range 300-1000 mc 
TN-19, range 1000-2000 mc 
IN-54, range 2000-4000 me 


X BAND VSWR TEST SET TS-12/AP, complete with linear 
amplifier, direct reading VSWR meter, slotted wave guide with 
gear driven traveling probe, matched termination and various 
adapters, with carrying case, new. 


TS-13/AP X BAND SIGNAL GENERATOR, 
output, 110 v. 60 cy. 


X BAND POWER METER (TS-36/AP, 
1000 milliwatts 


pulsed, calibrated 


8700-9500 mc, .1 to 


X BAND PICK-UP HORN AT-48/UP, with coaxial 
httings . ow $5.00 
S BAND MIXER, type N signal input, oscillator input 
and [.F. output connectors, variable oscillator 
injection $17.50 
S BAND HIGH PASS FILTER, F-29 /SPR-2 $12.00 
MICROWAVE TEST CABLE, RG 9U cable with UG-2IL 
connectors, 415 feet long $3.00 
NOISE FIGURE METER, 10-400 mc, measures N.F. to 
14 db., 50 ohm impedance. 
COMPLETE APS-4 RADAR, new 
COMPLETE SQ RADAR, 1!0 cm, 300 yards minimum, 
max. 3, 15, 45 miles, A, B, or P.P.I. presentation, 
90-130 volts, 60 cps 
SD-3 SHIPBOARD RADAR EQUIPMENT, complete with 
all accessories, operates on 115 volts, 60 cps, new 
SA-1 RADAR TRANSMITTER, Rec eiver and Indic ator, 
115 volts, 60 cps, new. 
GENERAL RADIO PRECISION WAVEMETER, type 
724A, range 16 ke to 50 me, 0.25% curacy, 
V4 V.M. resonance indicat rr, co unple te with acces- 
sories and carrying case, new $175.00 
125/APR ANTENNA $5.00 
TS-10/AP FOR APN-1 $40.00 
TS-203/AP CALIBRATED SELSYN $13.00 
TRANSFORMERS, 115 volts, 60 cps primaries : 
1. 6250, 3250 and 2000 volts, tay pped primary, voltage 
doubler, 12.5 kv ins kvae $14.00 
2.6250 volts 80 ma, ungrounded, G.E., voltage 
doubler, 12.5 kv ins $12.00 
3.2 secondaries at 500 volts 5 amps each, wt 
210 pounds $50.00 
PULSE INPUT TRANSFORMER, permalloy core, 50 to 
4000 ke impede ance ratio 120 to 2350 ohms $3.00 





PULSE TRANSFORMER, UTAH 9280............. . $1.50 
PULSE TRANSFORMER, GE 68G, 828G-1.. se cu-e) 
PULSE TRANSFORMER, Westinghouse 145-EWP..... $10.00 
HYPERSIL CORE = 1 Henry, Westinghouse 
L-422031 or L-422032 ........... a $3.00 
VARISTORS: WE D-171528, D-161871- A ail. 75 
Clough Brengle Resistance Capacity on model 230A, 
ee eee ee ee ee ee ... $50.00 
—_ Signal — Hickok 198, RC pene 
MD MED ash cyuctesasoedews 45.00 
nlian. 
UG-10/U . 80 UG-190/U 1.00 
UG-12/U . 80 UG-201/U 2.00 
ae : 80 UG-245/U 60 
G-22 80 $0-239 28 
UG-24/U 80 PL-259 
say goes -2 
UG-25 U 80 (for small cable) 
UG-27/L . M-359 
~ -35 28 
UG-29/L 1.00 1G26 
UG-30/U ...... 1.00 UG-266 1.00 
aa oe PL 54 10 
UG-59/U - 1,00 PL 50 
UG-83 U . 1.00 AN- 3100. 148-5P 25 
UG-86/U _ 1.00 AN-3102-14S-2P 25 
UG-167/U 2.00 RC-10066-20-IP 50 
TUBES: ; . , 
W.E. 704A MINIATURE DIODE, and 705A HV. 
PEATE. ccobicaedsnnstwe $2.00 each 
METERS: 
0-350 VOLTS ae SE NX-35 METER, 
1000 ohms per volt, ? $4.50 
0-200 MICROAMPS, M:é ARION 2!4” SEALED METER, 
scale 0-100 $4.50 
0-8 AMPS R.F. SIMPSON IS-89, 2° to 10 mc $4.50 
0.3 MA TRIPLETT 3” square $4.00 
0-10 AMPERES, TRIPLETT 327-A, ar $4.00 
1-0-1 MA, MARION SEALED METE R HM3. scale 
100-0-100 ma, and 115-0 115 volts, 314” $4.00 
100 AMPERES METER SHUNT, G.E., for 500 meter $1.50 
W.E. NETWORKS: 
D-161638, D-161844, D-162627, D- 162629, D-162631, 
D-162632, D-162624, D-162635.. $1.00 each 
CAPACITORS: 
Feed thru, ceramic, 55 mmfd, 1000 VDC, threaded 10 each 
Feed thru, silver mica, disc type, 300 mmfd, 500 v 20 each 
Ceramic double cap. 55 mmfd, 10,000 + 50 each 
Mica .005, 2500 W.V. DC.. 10 for 5.00 
TRANSMITTING OIL-FILLED awe 
BME icceccebesch es 1.00 
1 mfd 2500 wv 1.50 
5, mfd 4000 WV 90 
15 mfd 4000 WV 1.00 
2 mfd .. 4000 WV 5.00 
a .| mfd . 7000 WV 2.00 
075 075 mfd 8000 WV 2.00 
2 mfd 10000 WV 5.00 
| mfd ..15000 WV 25.00 
BATH-TUB CAPACITORS: 
l | mfd 400 WV 08 
l 1 mfd 600 WV 08 
5 5 mid 1000 WV 35 
5) > mtd 300 WV 25 
EIOMEE, 0x ded daloassats 25 WV ae 10 
DM-43 Dynamotor, G.E., 24 v. 515/1030/2/8/ volts at 
250/280 ma, new, export packed. . $10.00 
Loop MN 20 E for MN26, D-F., new. . . $10.00 
Flexible aluminum alloy conduit, with tinned copper braid, 
D. VY” or 34”, 88” long, with fittings. 50 
Stranded aluminum flexible shield conduit, I.D. 34” 05 ft 


ELECTRO IMPULSE LABORATORY 


6 Broad St. 


Red Bank 6-4247 


Red Bank, N. J. 
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-—ELECTRO IMPULSE LABORATORY 


TS-155B/UP SIGNAL GENERATOR, pulsed, calibrated output, 
110 v. 60 cy. NEW. 
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Gasoline Heater—Motorola 






















“VIBROTEST” 






FREQUENCY METER. JBT 30-F Deal nae 
overs fr 





















equency ranges from 48-52 cycles & 5 - 
Model GN-3-24 INSULATION RESISTANCE ezsien: Dual clement, vibrating reed type, ag 
and 4 FREQUENCY METER. Range 350 to 450 ‘cycles, 


115 volt A.C. Iron core dynamometer type move 
ment yeles per ale division, black scale 
lum — mal kings, Weston Model 637, 314” Air- 


DECIBEL METER, We 
M 





A.C.-D.C. VOLTAGE TESTER 
RESISTANCE RANG! 
st mx 











0-200 Megohms (at 500 inus 10 to plus 


m 
yake case 



















eatin’ pe W in 600 ohms rd fit 
‘ 2 DECIBEL METER, G.E. Do- 46, minus 10 to plus 
VOLTAGE RANGE: 150-300-600 Volts D.C rd fl bake case. Zero DB equals 
150-300-600 Volts A. $8.95 

















Push butto - action for resistance readings. Op 
erates from nal power supply off two = 6 dr 
r and Knife edge pointe: 

ead Complete 
& Instructio ons inr al — 
ociated Research Mod 
ae and new but s ghtly fw ‘om Gov't 
ck 1 . Your Net Price $38.00 


DECIBEL METER. Weston 301 type 61, minus 10 

lus 6, if uae case, 6 MW 600 ohms, 

High speed type .29 — 

Only 2 6% over 

DB, 16-50 Damping 

. wit h exter Tal w round pre- 

to extend the range to. any or all 
ranges 


to plus 16 DR 





Large 

































PORTABLE CHRONOMETRIC 
Psenenagnmgig 


RPM to 20,000 







for sound 
1 List Price $37.5 ur ly 
SIGNAL STRENGTH ign METER, Simpson 25 
ated—6 to 100 
4 


seats a 
$11.50 






























ale ca 
» iNumina' 
s to 99,999.9 hours and re- 
1%” rd fl bake case. Oper 
230 volt 60 cy -50 
RECTIFIER TYPE “WILLIAMMETER Weston 
type ireraft type RC: 

11 MA AC! 40 ‘ TA DC mvt., 70 ohms 


calib 0 270° $6.50 
RECTIFIER TYPE ‘WILLIAMMETER McClintock 
ase, ring d. 1 


AC Special 








An internal combustion type heater which 
give 15,000 B.T.U. of hea 
: equi t 





will 
per hour. Ideally suited 
f boats, bungalows 
darkrooms, mobile 
et and any place 
i “juire n volume 

al in operation—tank holds one 
line which is sufficient for 6 hours 
any grade 
lJesigned prim 
28 volts dc 








speeds from 10 


























speeds 5 FPM to 10,000 FPM 
% of 1% accuracy 
5” "x 1%". List 


covees . $24.50 




































ne 
ly for aircraft in- 
t can be re 





PORTABLE TACHOMETER 
MULTIPLE RANGE 
Continuous Indicating Shaft or lineal speeds from 


300-1200, 1000-4000, & 3.000 2.000 RPM 
—— Nav y Bago s. 18. T 22 Type B Class A. With 
a” Ss”. Ia 


black 
P.M INDICA TT tiack scale calibrated 900-0 
900 R Ly Set 1-0 MA myrt., Weston Model 502 
ke case $18.00 
Bowl INSULATOR. 
Overall dia 84” P 
stock #3G 















ar Glass Corning Type ¢ 
"x 3h All brass fittings 
: $6.00 







8.C. 





n case 


7%” x 
$75. 00. ‘NET PRICE.... 








@ $22.50 F.0.B. N. Y. 










TACHOMETER same as above, except zes are 
300 to 1500, 1,000 to 5,000 and 3,000 to 15.000 


Your Net Price $25.50 























6-60/120 Burt 
6-60/120 Burt 


COMBINATION OFFER 


transformer 
less current transformer 


SNSSLOS 
SS3SSSs3 















150 VOLT A.C. METER 
Triplett 331-JP, 312” Rd flush case 


30 AMP A.C. METER 
Triplett 331-JP, 3/2" Rd flush case 


D.C. MICROAMMETERS 


G.E. 3” sq 2000 ohms Spec Attenuator Mult 


















rd 230 ohms 43 MV, MR35 












DCUA 
0-200 SUPER 4” 
0-400 TRIUMPH 
0-500 Dejur Amsco : 





500 ohms Special sc $7.50 
60 ohms, Special se $5.50 
rd 






















rd fi met es, bl dial lumino 







































































$3 50 
95 —— Be 0-500 Gruen 26" rd ...... cece eceeees $3. 10 W.H. 2" rd bl se, lum mkgs, 400 ey. . .$2.95 
Both meters for $7.95 75 Weston 2 rd met ¢s ring m $2.95 
0-130 W.H. 3°4” rd BLANK SCALE, red line at 
115 V $3.00 
0-150 G.E. 314” rd $5.50 
0-150 Tele d met es at 
6-150 Tri rd w r Vv 
D.C. MILLIAMMETERS 0-500 G t. AO-22 1 rd fi bake es... $12.00 
0-1 DeJur Amseo 24” rd Spec & 2.50 
0-1 ts 2%” rd, 8c cal 140 00 3.00 
0-1 2%" rd § 53.50 
0-1 SUMP 125 24° hd A hake cas 330 D.C. AMMETERS R. F. AMMETERS 
0-1 W.H. 2%” rd bl se, Spec s« ; 3.00 0-120 MA RF, Simpson 25 314” rd fi bake es, se cal 
0-1 3” sq 65 ohms Spec Sc... - $3.50 ° 4.95 “0-10 Output Units’’ with external thermocouple 
0-1 %” rd aeeanete 3.50 d fl bake es 4.00 50 
0-1 $e 3.00 3.50 0-120 MA RF, Simpson 314” rd fi bake case. ..$8 
0-1 W. rd 53.7 ohms resist MR35W001 3.50 0-120 MA RF, Weston 425, 3%” rd fl 
DCMS > $7.50 $4.00 
1 -0-1.25 Miniature MA, black Aircraft style 1 surf mtd 3.50 0-250 MA RF G.E. 2'” rd bi se cal 0-5 
G-1, 1%" sq ane case , Suters Watch Co. .$3.95 rd met sc 2.50 0-250 MA RF, W.H. 2'4” rd bl spec se. 
1 ! . W. Micromhos se $3.50 rd met es 12.95 0-500 MA RF, Weston rd with ext 
! 2.00 3.50 . 
2 2.50 1.50 0-1 
2.00 50 "stv shunt 7.50 0-1 
2.00 6-300 shunt $7.50 0-1 
2.25 0-1 
2.50 0-1 
e, bake es, se cal 0-1 se 2.50 
$3.00 D.C. VOLTMETERS 0-1 8.25 
Spec Si 2.50 0-2 3.50 
.$4.50 Sine 2 2” rd met cs ring mtd P 2.00 0-2 58.50 
$4.50 w "rd surf mtd 200 r/v 1.25 0-2.5 53.95 
$3.00 V 3.50 0-2.5 4.95 
3.75 2.50 0-2.5 te rigs 1 4.50 
38 : “9 Baw Be 
bs 3. 0-2.5 ‘i 5.50 
3.95 0-15 McClintock 24 »” rd bl se 1000 r/y 3.00 0-3 ae * 3.50 
=. 3.75 0-20 Weston 214” i 1000 r/v 3.50 o3W i w Ext thermocouple $11.50 
0-100 Weston 3.95 i) Dejur Amsco 2 2” ng 2.50 0-3 W . a 5.50 
0-150 Gruen 3.00 0 rd 2.95 -4G se - $2.95 
0-200 Gruen £ $3.00 0 da stamp d met se 1.00 0-5 G6. 7.50 
0-200 Marion 4.00 rd 200 r ° 3.95 0-5 W 8.50 
0-200 Simp 4.50 rd w ext res $4.00 0-6 G. < 2.50 
0-200 Weston ps8 rd ,met es 1000 r/v % 1.00 0-8 G Fi $2.95 
0-200 W.H 4. "rd 1000 r/v $7.25 0-10 n 1 
0-300 G.E. 4.95 500 ua m wee less mult $4.95 0 10 Westo 35 30 
0-500 W.H. 3.95 rd 1 MA mvt, less mult 0-3 ai ‘ $4.95 
0-500 Weston 4.95 4.50 0 >t leads & couple 8.00 











All items are Surplus—New—Guaranteed. C.0.D.'s not sent unless accompanied by a— Deposit. 
Or 







We carry a complete line of surplus new meters suit- 
ers accepted from rated concerns, public institutions, etc., open accoun able for every requirement, such as portable, panel, 
The above is only a partial listing of the many items we have in stock. Send for free rates switchboard, laboratory standards, etc. 
MANUFACTURERS, EXPORTERS, DEALERS—we invite your inquiries. - 







NOTICE—We Repeat—all items are Surplus—New—Guaranteed. All prices FOB, NY 


OVER 50,000 METERS IN STOCK 
We also have in stock various surplus components 
tubes, code keying and recording units, code training 
sets, tachometers, analyzers, tube testers, converters, 


precision resistors, current transformers, transmitters, 
336 Canal Street Worth 4-8217 New York 13, N ¥ receivers, condensers, and other electronic units, parts 


and accessories. 
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f Teletype PAT. 199 
Phone ARmory 4-3366 
Write for Listing 


TECHNICAL 
INFORMATION 





QUOTATIONS AC-SERVO MOTORS 


DELIVERIES 
REPLACEMENTS 

\ 

SPECIALS 











a <p - os) 





Pioneer—CK-2 and 10047-2A for 400 ey. 4 
Kollsman—776-01 for 400 cy / 
DiehI—FP-25-3, FPE-25-11 (eDA-211052) 
AUTOSYNS 400 Cycles and ZP-105-14 for 60 cycles 
Pioneer Types Prices on Request 
Three Phase Sa. 
AY-1, AY-14, 





AY-20, AY-80, GYROS 
AY-54D, 2320, Sperry A5 Vertical Gyro. Part No. 644841 


and AY-101D. 115 volts 400 cycle 3 phase. 
Prices on Sperry A5 Directional Gyro Part No. 
— Holtzer Cabot MG-153—Input 28 volts DC 656029, 115 volts 400 cycle, 3 phase. 


mps. Output three phase 115 volts Schwein Free & Rate Gyro type 45600. 








ge Fuel _ Pressure Transmitter Type 











m< pV 








les at 750 V.A. 0.90 P.F. Also sec- | Schwein Free & Rate Gyro, type 46800. 

144 y lbs. 26 v. 400 cycles. Stock ] or i 26 volts 400 cycles at 250 
Tye obrie © $3.3 7 re rs it r VA and frequency regulated. 
. i essure ransmitter ype | New—Perfect thie tewene ee $99.50 ea. 

4150-3 2 Sig 0 cycles. Stock | New—Surface Damages ....... 59.50 ea. GYRO 

ee é. oi Freesure Indicator. Leland SD-93—(10258)—Input 28 volts DC SERVO 
lb se th 28-2 Stock SSA-215. lat 60 amps Output 115 v« nits three phase 

Price $9.50 each. 400 cycles at ov a "9 90 P.F. Second UNIT 
output pltage 6 volts 400 cycleg at 





i Bebisteeions regulated. | pj, 


D. C. MOTORS Dy Bf nd f te use with various autopilots eer 12800-1-D. 115v. 400 cy. Low 


Stock #SA-208 “-Tinertia motor and follow-up  Autosyn. 
Blower Assembly pea Shey Price $79.50 each Stock =SA-160 Price $6.95 each 
MX-215/APG % HP DC Motor—-G.E.5BA25MJ409. 24 
a ALSO IN STOCK % HP DC Motor—O.ESBA26MI409, | 24 
John Oster C2PiL | Navy Type CRV-21AAR G.E. 5ASi21L32 | 22" diam. %” shaft ext 
1/100 hp. #2 L-R one rer Cal » SDZINI3A Stock #SA-235 Price $4.75 each. 
Blower Cat 9H = 
Wi ar P 


Bodine NYC-13 AC 
Stock #SA-202 Price $2.95 each Motor 


a. 


Price $1.95 ea. plus 15e p.p.| TACHOMETER GENERATORS 


Army Type anne: _Transmitter. 400-3500 
Delco 5069466 Motor | 'P™. ° p Operas 
Alnico PM field. 27.5 v. 
© DC..1° x 1” x 2° ig. Pine 
mn ar on shaft. Stock 


ion or 6-10 v 
#SA-65. Price $2.95 each plus 15¢ p.p. 




















115 v. 60 cycles. 1/40 
hp. 1800 rpm. Cont 
duty. .55 amps. Stock 
SSA-245 

Price $9.50 ea. 


m< pwn 


Universal Electric DC 


Pioneer 121 
Pioneer 
PE 





















Remote Position 


Indicating System 
Price $9.50 


se with 28-213 
214. Price $9.50 














RATE 
EMC a GEN ERATORS 
Elinco PM-2 


115 v. DC. T e SPN- 
dad. Re- 


m< pbWN 








5 2 DC per 10 : 60 cycles 5 inch ndicator with 0 te 
vores d } Use to 2000! rpm fg ees al. Heavy aul y transmitter. Stock 
Mage ELINCO F-16. 2 P h AC. 1.3 v > per f Price $9.95 per system 

s rpm 60 ©) u 


speed approx. 8 
w 


100 





as é 
tput at 1800 cia 


SWEEP GENERATOR CAPACITOR | CYNCHROS 


bearings. Split 
stator. Silver plated coaxial Navy Types 


type. 5-10 mmf 








Pric e or 50 vench. 
ALSO 

MANY OTHER TYPES 

MAKES AND RATINGS 









1G, 1F, 1CT, 5G, 5F, 5 


SCT, 
Stock #SA-167. Price $2.75 each. |5DG, SHCT, 5SF, 5HSF, 
DYNAMOTOR LP-21-LM Compass Loops | °° °® 6DG, 7G, ete. 
D-101, . DC in @ 15 = Prices on Request 
mps. DX ina eek aca 


.060 amps. Stock 84-187 Price $1.50 ea. 


olen meen, TRS Servo Unit—28sv. DC shunt t 
n 2250 m. 2 mag slutches, New 
pean on gear, 1 J agnetic 
brakes Gutouta t1 org 5 - Cwe- 
in/Ibs Stock #SA-99. 
Stock #SA-18J Price $19.50 each Price $9.50 each 


products co. 


4GodwinAve. = 
Open account shipments Paterson, N. J. 


to rated concerns All prices F.O.B., Paterson, N. J. 
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ANNOUNCING! 


—? Vey 
errs ie en Ded oe | AAS? LUCKY “7 
&. V. (Come in and browse around) 


BFE, @ speciats OF THE MONTH ®> 

































































































































TWO-SPEED PLANETARY 1000 KC 
DRIVE NEW! STANDARD BRANDS! Crystal .... 
Auxiliary speed reducer fits 
B24 87 | 725A $7.97 | 1LC68 $.87 rere 
on condenser shaft back of Bas S97 | ea 4.57 Re :87 
panel or on dial knob shafts. i | -; Pi a RF VACUUM SWITCH 
Ratios 5 to 1 and 1 to 1. N23 27 | 80: 2-97 | LNg $7 
Fits any 1% in. round shaft. we 17 | So 3.97 | 1R5— :67 GE-1821. 9200 volts peak, § amps. Used as 
57c each . . . Two fér 97c S21, 1.97 807 1.07 S4 7 es no in Collins Ar pe 
C21 :27 | 809 1.67 | 1T4 ‘57 ran DP cack we nneegenes 3 
2C22 -17 | 810 4.97 | 57 
C26 :27 | 811 1.97 | 3Q5 167 
PERMALLOY SHIELDS C34 ‘27 | 81: 2137 | 5U4 47 
C40 97 | 81: 5.87 | 5Y3 -37 
for CATHODE RAY TUBES C44 °67 | 81 267 |GA7 <8? TRANSFORMER—115 V. 60 Cy. 
het $1.47 Deke |B 1:97 | AGS ‘$7 HI-VOLTAGE INSULATION 
MRIOI cc ccc cwccccevccccsceces . y 9.87 47 A - \e 
H 337 | scen 347 | 6B4G ‘7 MUGOE @ 1B Wis ccc ccccecsceccssccccses $4.97 
526 9.87 | 832A 2.97 |6B6G 1.47 DAN ON WE ES acini geceseasssanone ~ an 
TRANSMITTING KEY EE a i 1750v @ 4 ma.; 6.3v @ 3A........00000 0 4.27 
General purpose transmitting 336 24.87 | 837 io |r © 1600v @ 4 ma.; 700v CT @ 150 ma.; 6.3v 
key on a heavy die cast base, all + BE 2.67 Cron 87 OOo kos ans chaaaaseussadceuney 6.47 
mounted on a swinging bracket 340 18.47 | 843 “37 | 6H6 -37 525-0-525v @ 60 ma.; 925v_ @ 10 ma.; 2x5v 
thigh clamp. %” pure silver 2548 14.97 | 845W 3.87 | 6J5GT -47 @ 3A; 6.3v @ 3.6A;6.3 ‘ 6.97 
contacts. Key can be easily re- 2349 26.97 | 51 14.97 | 6J7GT 67 @ b.3v @< 
moved from clamp. Adjustable 2J54B 18.97 | 860 2.27 | a = 515-0-515v @ 175 ma.; 5v @ 3A 4.97 
earings. Supplied with 5-foot 2555 18.97 | 861 9.97 . ‘ ‘ 6 989 ' 
cable and PL-55 phone plug. 23.97 | 864 yr Ree 17 phere @ re ox50 aan, sell thee 4.47 
Brand New. Each.............. 57¢ " é ‘$7 |sQ7aT_ ‘87 §507075007"@"100 maT 5 CT @ 3A" 3.97 
: 1107 | 6SA7GT 147 500-0-! 3 - : 
2.97 ¢ 18.97 | 68C7 -57 50-0-450 @ 300 ma.; 140-0-140 @ 100 ma. 
1.37 2 / 1.47 | 68F5GT .57 P 36v @ 1A, 6.3v @ 5A, 5v @ 3A, 110/220 
SELENIUM RECTIFIERS 57 | 2 |e, & ae... fom eis? 
Full Wave Bridge Type ~ a iy |6SK7GT 47 $00-315-0-100-315v @ 200 ma. 
INPUT OUTPUT 2.67 | ‘97 | 6SL7GT_.57 9A; 6.3v; 9A 
upto I8vAC upto 12yDC 4% Amp. $1.47 3.97 | 885 87 |SSN7GT 87 ele © 2:6" 2° paper 
upto 18vAC upto 12yDC “1 Amp. 1.97 zo | oe 4-97 |Ovear “er 400-0-400v_@ 200 ma.; Sv @ 3A 
upto 18vAC upto 12¥DC 5Amp. 5.27 a7 | gon 137 |6X5GT  °57 350-0-350v @ 150 ma.; 5v @ 3A; 
upto 18vAC upto 12vDC 10Amp. 8.97 1.47 | 954 17 28 . 6A; 78v @ 1A. : 
upto I8vAC upto 12vDC 15 Amp. 11.57 1, , 37 | 3 . 38! 385-550 ‘200 ma.; 244v @ OA: 5v 
upto 18vAC upto 12vDC 30Amp. 22.57 zs 37 en - 4 S SA: 3 i? 42. 220... 6. 
upto 36vAC upto 28yDC 1Amp. 3.47 = > 27 | 7¥4 167 350-0-350v @ eripreiog © 
upto 36vAC upto 28vDC 5Amp. 8.57 4E27 12. ‘97 | 12A8GT 57 350-0-: 350v @ 35 ma. oo. - esses aac” 
upto 36vAC upto 28vDC 10Amp. 14.57 5AP4 3. ‘57 | th pr 340-0-340v @ ”300 ma-; 1540v @ 5ma..... 4.97 
upto 36vAC upto 28vyDC 15 Amp. 22.27 5BP1 1. 1.37 | 324° ‘ 7 5v @ 3A; 6.3v @2A 
uptoll5vAC uptol00vDC .25 Amp. 2.57 SBP4 2. 27 aS = ot a. Md betes soma —P RL 110/220 3.97 
uptoll5vA@ uptol00vDC .6Amp. 5.27 5D21 18. 2 2J5GT «AT 2 2 5 @7A. 2.27 
uptoll5vAC uptol00vDC ‘5 Amp 22.57 BEP7 L. "37 | 1257GT_. 147 325-0-325v @ 120 ma.; 10v @ 5A; 5v : 
uptoll5vAC uptol00vDC 3 Amp. 17.97 5JP1 9 27 Tar 37 300-0-300v @ 65 ma.; 2x5v @ 2A; 6.3v @ 
rth sa 4 1OSE7GT 187 2A; 6.3v @ IA........ . 3.47 
OIL CONDENSERS eit 7 |iswror 3S BCR aia soma:6av@ 
k ; airGr ‘37 3.5A; 6.: Diecéccancsceeenes 
NATIONALLY ADVERTISED BRANDS| Nii, 41- 1.97 | 2SR7GT 147 150v @ 55A; 150v @ 2.13A; 5v@5A..... 3.97 
All Ratings D. C. T4 : 167 one oo 120-0-120v @ 50 ma........ anal .97 
2x.1mfd. 600v $0.37 Imfd. 2000v $0.97 2°47 | 1407 ‘57 S0°O"S0v @ 225 ma.; Sv @ 2A; Sv@4A.. 3.97 
.25mfd. 600v 37 2mfd. 2000v 1.27 ¥ 33h 87 24v @ 6A : 3.47 
-5mfd. 600v 137 imfd. 2000v 3.77 - ‘7 - Cpu po pede TE 
Imfd. 600v  .37 15mfd. 4.97 - 7 ‘7 3x10.3v @ 7A; CT... cece cece eee eceens | TM 
— 600V = 4mfd. 3.97 1.47 - T26¥ C" 1a @ » 10A; llv CT @ 6.5A + seg 0297 
4mfd. 600v. 2mfd. 2.47 3.57 siftinc 
Smfd. 600v 1.07 Imfd. 1.27 37 27 63 @, G@12A7 6.3v @ 24; Sv @ 1A. 3.47 
lOmfd. 600v 1.17 25mfd. 1.47 -37 “57 6.3v @ 10A; 6.3v @ 1A. icanvineeds 2.97 
Sximfd. 1000v 47 <Smfd. 1.77 2 “$7 6.3v @ 1A; 234 @ 2A... 0... eee ee eeees 2.47 
25mfd. iv a O05mfd. 1. . 2 ¢ o 
Imfd. 1000v .57 -lmfd. : 2.27 3 47 6.3y @ 2144 gl @ 2A;2 2}4v @2A.. — 4.97 
2mfd. 1000v—.67 .25mfd. 3000v 2.67 :27 7 B.3¥ v v@ 1A.<-.. 97 SvCTIA....... 7 
= — a aa 3000V a2 1. . | 35: [37 ov « @ 18 a ‘amps PS vs canecesctacauaes 1.97 
mfd. . & 2mfd. 3000v 6. . 36 77 wn oe 2A; _T @ 4s 
10mfd. 1000v 2.07 2mfd. 4000v 5.97 a3, | 41 47 é3v CT @ 3A; 5v CT @ 4A.. 
15mfd. 1000v 2.27 Imfd. 5000v 4.97 39.47 | 15 v 
20mfd. 1000v 2.97 .lmfd. 7000v 2.97 39.47 | 45 ‘57 
24mfd. 1500v 6.97 3mfd. 4000v 6.97 oe ae 77 
.lmfd. 1750v 87 2mfd. 3000v 3.47 4 | SOAS .87 
‘imfd. 2000v "97 2x.1mfd. 7000v 3.27 29.47 | 50B5 87 FILTER CHOKES 
.25mfd. 2000v 1.07 —.02mfd. 12000v_9.97 29.47 | lear HI-VOLTAGE INSULATION 
.5mfd. 2000v 1.17 .02mfd. 20000v 11.97 -37 56 ‘a7 
Do ‘97, Shy @300ma. $3.97 325 by @3ma. $3.47 
39.47 | 70L’ 1.0 25 hy @ 160 ma. 3.47 @ 800 ma. 14.97 
70L7GT 7 
La | ‘57 12 hy @ 150 ma. 3.47 10" hy @ 250 ma. = 
‘97 | 75 5? 25hy @ 65 ma. 1.37 10 hy @ 200 ma 
D 197 | . 4 
20s800 mit — 2 28 z '37 | 76 47 .05hy @15amps. 7.97 i a 2 —— ,-! 
2500 mfd—3 VDC......... 2s — wire si. 7 iby@Samps 6.97 | 15 hy @ 100 ma. 1.37 
3000 mid —25 WV DC. 559 “97 | VRI50 *o7 | 80 “7s A hy @ 600 ma. 5.97 | 3 hy @ 50 ma. -27 
2x12. pases Dc y | - = 5 g y F 
321300 mld. 10 voc ° 575A «12.97 | VR127A_ 2.37 157 200hy@10ma. 3.47 | 30 hy Dual@ 20 ma. 1.47 
an) Ei aS VDC.” 703A 1.97 | VU111 .37 | 37 600 hy @ 3 ma. 3.47 | 8/30 hy @ 250 ma. 3.47 
100 mid 80 WDC OSA he7 Jor a7 | ieee 
4x10 mfd.—400 VDC... “a Sante ce 87 anteed, except 
pin > ee we oe 715C 18. i: | 1H5GT ‘57 67 ones M3 All Prices Subject fo 
a. TrroT b 
4000 mfd.—30 WVDC 717A IN5GT 87 | 117L7GT 1.17 | 4.8d, Brokes 


1I7P7GT 1.17 we check before Change Without Notice 
11723 ee feet 
117Z6GT_ .87 how to ship. 


wag 


721A 1. Hd 1LA4 97 
All merchandise guaranteed. Mail 
orders promptly filled. All prices 


Phone: Digby 9-0347 74a/B ‘i77 [1LBA 97 
F.0.B. New York Ci 


ity. Send money 
order or check. Shipping charges 
al _ ote sent C.0.D. Minimum order $5.00. 
=. Deposit required with all 


189 GREENWICH STREET . NEW YORK, N. Y. 
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For two-way signalling for 
communication. No 


ries needed May be 





used on metallic or ground- 


ke: 3 afd. ca- 
ors; ble : - 
D t ed circuits, open-wire lines, 
ng resistors, cables or circuits using 
in the Lab ie local-battery telephones, switchboards; two-way- 
mental set-ups. ring-down ron circuits of common battery switch 


Brand oo $7.95 Com as ee brand new TYPE D-168479 boards, etc. Contained in treated waterproof fabric 
= . witt R150 % 


tubes. cases with ‘adjust - carrying straps. 


Brand New $39.50 


® 
VOLTAGE SOUND 5 

REGULATOR WESTERN ELECTRIC POWERED 8 ; 
or i i volts “De MERCURY TELEPHONES * 
this unit" to. provid Type TP-3 Co] 
a 






Ti i deal 
a 








1 








These relays are glass sealed, mercury- 





nO 



























































: STEPDOWN wetted contact switches surrounded by : ae 

8 TRANSFORMER operating coils and encased in metal SERVO Se 

. i " rar) amp: housings, mounted on an octal tube base. AMPLIFIER ‘ ¢ ‘ H 
ligt fea] for utr ' 

| ier Applications, et TYPICAL APPLICATIONS | | @#. Type. 2cv2v1 

2 Brand Mow $2.45 : . mot howe ; = 

e @ High speed keying £ 

4 e Tabulating, sorting and computing BRAND ah Xa 

® BRIDGE TYPE gg NEW $9.50 . 

e SELENIUM @ Relay Amplifiers ® 

= © Vibrator Power Supplies 5 : 

s RECTIFIER @ Servo-mechanisms 10 CM e 

& Tr CHARACTERISTICS WAVEGUIDE i 

& © High speed of operation Solid bronze, 90° el- | = 

oa Brand New $2.75 @ Constant operating characteristics bow flatwise bend Ly 

: © Freedom from chatter Brand New $20 | sg 

e @ High current capacity = 

LINEAR SAWTOOTH @ Long, trouble-free service & 

7 W.E. No. KS 15138 Single Pole, Double Throw Contacts. Two 4 : 

a tiometer « t coils of 700 ohms and 3300 ohms. Oper- ANTENNA ROTATORS a 

a ating current with coils connected in ; e 

= series 6.6 ma. Release current 5.2 ma. We 

a When operated under specified conditions & 

: this relay has a iife expectancy of 1000 <i 

® hours at 60 operations per second. | 

: Overall length—3-3/8” 

Overall dia.—1-5/16” 

s er 1 

* Brand “ads $5. 75 Brand new 

8 








Priced at a fraction $ 75 
of Government cost ° 


PARA ip nena 






Send for 4 page Technical data. chanisms are 
‘mpanies anc 
licrowave 
ing equipments 
tal. is ides al for this 
jue and sturdy 














(Dn) oe 


f a high precisjon 
in driven by a = 
yw-speed end of the 





a@ larger spur gear 
The latter is 


‘Brand New. 
Per Pair, $8.75 








is off 
antenna in wind 


Brand New . « « « « Se 
























































& 

3 

| 

i 

we 

S 

@ 

& NAVY Sena foe uae WU tlove. Tarniten, te avallante 

ae MOTOR n specia i irther information 

gp | GENERA- 

a | TORS SHOCK MOUNTS 

= Allis- 

& Chalmers a 

we 115V. D.C. to 120 A.C. 60 cy. 1 ph.. 2.25 : 

= KVA ae 0 RPM, ball bearings, centrifugal 8 

oo ered, or 50 PANORAMIC ADAPTER a 

® Same machine with 230V D.C. a +2 Pa 3 

€ input * $125. 00 AN/APA-10 x ws _* Ld 
> ‘ ‘Dec to 115V Includes 21 tubes and 3” scope tube. Converted ; 13 eats g 

115V Dc. to e oseithne, 00 coclen:: Seated andvanar Cc. Lord'15, 2% - 

& r your : ; Dd. ord 210, 1% = 

a anteed in 7 operating condition $195.00 E. Lord #3, 1',” cs 

3 & 

| All prices indicated are All Merchandise Guaran- | 

& F O B Tuckahoe, New 3 FF E & T R @) N | C R A E 7 teed. Immediate delivery, 

z York. Shipments will be subject to prior sale. =z 

a ~ li Tom All Prices Subject to| & 

a REE RNS fi 5 WAVERLY PLACE TUCKAHOE 7, N. Y. Change Without Notice 

al 








PHONE: TUCKAHOE 3-0044 
(in 2 2 a8 8 : 288 8 8 8) 8)\8)\8) 


w 
o= 
> 


April, 1949 — ELECTRONICS 











J 
, 





G@ SEARCHLIGHT SECTION @ 





SURPLUS BARGAINS — — NOW 





L & N MICROMAX 
D. C. POTENTIOMETER 
Rebuilt, Reconditioned, Adjusted 
Electrically and Mechanically. 
#s in 4000 Group Series 


Model S INDICATING & 
RECORDING CONTROLLER 


Single Point, Curve Drawing. Continuous 
Line, One set HIGH & 
LOW Contacts. 110V 
A.C. Motor. 

Ranges: 
O—1200°F C/A 
O—1500°F C/A 
0—1800°F C/A 

200—2000 F C/A 
1000—2000°F C/A 
1000—3000°F Plat./ 

10%R $210.00 


MODEL R INDICATING & 
RECORDING CONTROLLER 


Single Point Curve 
Drawing Continuous 
Line. Chart Speed 1 
RPM/24 Hrs. 1 set 
HIGH & LOW Adijust- 
able Contacts 

115V A.C. Motor. 











Ranges: 
O— 800°F C/A 
700—1400°F C/A = 
200—2000°F C/A $135.00 


Model C INDICATING 
CONTROLLER 

Single Point, Non-Recording Open Type. Con- 
tacts for use with External Relay. HIGH- 
COMMON - LOW. 

Contacts for Control- 
ling. 115V. A.C. Mo- 
tor. 





Ranges: 
0—1500 °F 1/C 
0—1600°F C/A 
O—1800°F C/A 

200—2000°F C/A Aeaibiion 
600—2000°F C/A $110.00 


TRANSTATS 

Type RH Input: 115 V. 
+10%. Output: 115 V. 
Made as a line voltage 
corrector +10% of input 
voltage, of can be con- 
nected to give +20% of 
input. Rating .25 KVA. 


Your price $6.50 
RATING SKVA, MAX AMPS 26 


d to be 
at ype top down with vari 
cane 115V. Out 


Your aslee ‘$18. 00 
GE DYNAMOTOR TYPE D 
US ARMY PE-73-CM, 
for use with BC 375. 
Input—28V D.C. Output— 
1000V D.C—at 350 MA. 
With Voltage Regulator. 


Weight 30 Ibs. NEW! in orig- 
inal container 
$ 


























PANEL METERS 


Code—R-Round, S-Square, B-Bakelite, 
M-Metal, F-Flush, SF-Surface, FS-Full Scale 


A. C. VOLTS 
Weston 517 0-10 2°R-M 2.95 
Weston 517 0-15 2°RB 2.95 
Weston 517 0-150 2° R-B 3.50 
Simpson 125 0-150 2° R-M 2.95 
Weston 476 0-1.5 3° R-B 4.50 
Whse RA35 0-7.5 3° R-B 3.95 
Weston 416 0-8 3°R-B 3.95 
Trpitt 331J5P 0-150 3° R-B 4.50 
AOQ22 0-150 3° R-B 5.50 
Brington 32XA 0-150 3°R-B 4.50 
Whse NA35 0-15/300 3” R-B 3 Studs 5.95 
Whse Dy-2 =. 4 RM Ext Mult 9.75 
Weston 642 75 4° R-MSForF 7.50 

Whse. RA37 0 300" 600 4°S-B 
w/2to 1 Potential Transformers 9.75 
AC AMPS 

Whse $f! NA35 0-3A FS. 0-120 
ale 3° RB 4.95 

Troltt 431 AC : 5A FS. 0-150 
00 Scale 3°S-B 4.95 

Trpltt 332JP 3 °50 3” R-M 


- 4.95 
Weston 642 0-75 4° R-MjSF or F 7.50 
Whse RA37 0-75/150 4° SB 9.75 

w external Current Transformers 

DC MICROAMPS 
Weston 301 0-100 3° R-B 


DC MILLIAMPS 


i) 
yw 
° 


McCintk 2001 0-1 2° R-B 3.95 
Weston 506 0-1 2° R-B Spec’ Scale 4.50 
Sun 525 0-2 2° R-B 2.50 
Weston $06 0-3 2°R-B 3.95 
Weston 506 0-15 2°R-B 3.50 
E DW41 0-25 2° R-B Wide Flange 3.50 
GE DW41 0-30 2°R-B 3.50 
Weston 506 0-50 2°R-M 3.95 
McCintk 2001 0-100 2” R-B 3.50 
Simpson 25 0-1 3” R-B Spec Scale 4.50 
DO41 0-1-3" R-B 4.95 
GE DO41 0-1 3° R-B Black Spee Scale 4.50 
Weston 301 0-1 3” R-B Spec Scale 7.50 
Simpson 25 0-5 3° R-B 4.75 
DO41 0-10 3°R-B 4.75 
Whse NY35 0-15 3°R-B 4.50 
Simpson 250-15 3°RB 3.95 
E DO53 0-20 3° R-B 3.95 
Weston 301 0-25 3° R-M 5.95 
Weston 301 0-30 3° R-M 5.95 
Weston 301 0-100 3° R-B 6.50 
Whse NX35 0-200 3°R-8 4.50 
Weston 301 0-200 3” R-B 6.50 
Weston 301 0-300 3° R-B 6.50 
Weston 301 0-500 3° R-B 6.50 
Weston 301 5-0-5 3” R-B Spec Scale 5.50 
GE O58 0-8 4° S-B Blk Scale 7.50 
GE DO58 0-30 4°S-B 7.50 
DC AMPS 
Weston 506 50-0-SOMV 2” S-B Spec Scal 3.95 
DOS SOMV 3” S-B Spec Scale 2.95 
Weston 301 0-1 3° R-M 6.50 
GE DO41 0-1.5 3” R-B 4.75 
Simpson 25 0-10 3° R-B‘SF 4.50 
Weston 301 0-10 3° R-B 7.50 
Trplett 421 0-1.5 4°S-B 3.50 


Whse KX24 Concentric 
50-0-SOMV 4°S-B BlkSpecScale 14.95 

Whse KX24 Concentric 

5OMV 4° S-B Spec Scale 14.95 


DC VOLTS 
Sun 378 0-3 2° RB 2.50 
GE DW40 0-15 2° R-B Short,Flange 3.50 
Weston 506 0-20 2° R-B 3.50 
Simpson 125 0-35 2° R-M 2.50 
Weston 506 0-40 2°S-B 3.95 
Weston 506 0-250 2°R-M 5.50 
Weston 301 0-30 3” R-M 5.95 
Weston 301 0-150 3” R-M Blk Scale 595 


All Scales, White, All Cases Flush Unless 
otherwise specified. 


STRUTHERS- Sunn RELAYS 





D.P.S.T., Ne ormally open, 115 V, 60 Cycle, os 
coil, 30 Amp mtacts, fibre base with 4 ho 

for — ng. Dimensions 2" L.x 3” Ww x 
a ‘Real Buy At oeeaale 





WESTON MODEL 271 Microammeter 





Another of the f 
mous Weston 
shaped line Very 
large scale 6.8” long 
These meters were 


made by Weston to 
General Radio speci- 













fications, with spe 
cial mirrored scale 
an d knife ed ge point- 
Accuracy 1% 
0-600 Microamps 
170 M.V 
Coil Res: 250 Ohms 
a ig $22.50 
GE TYPE DO 50 DC AMMETER 
oe et ULE SCALE RE TANGULAR 34" x 
B DIAM oe, oe MOUNT- 
ING He Ul x 2% 
Spe Sea in be use a w ‘th ‘Ext. Shunt for 


iny range bakelite case 
A BUY! Price 10 for $27.50 
GE TYPE DO 50 DC VOLTMETER 


Aan fn... = $3750 
A SCOOP on a ‘SCOPE DUMONT 


Used! Guaranteed 


Model 164-E 












Price New $115.00 
Your Cost $77.50 


,DC AM , 
VOLTME TERS, 
eat case and can 
g strap 


A buy at $4.95 





STEP DOWN TRANSFORMERS SPECIAL 
M t . b ne open ‘erame y ht ? = ne de “sj ped otiees 
PRI—115 Volts 60 Cyeles 

SEC—15 V at 12 Amps $3.75 


GE Step Down Power Transformer 
GE Type M Cat paren Enclosed. Size: 4 
' RI—480 vats a Sec 115 V 
PRK 60 V 6 yeles: SEC— i 
RATING—750 Watts $9.00 
GE STEPDOWN TRANSFORMER 
Cat. No. — Fully Enclosed, Wall or Bench 
unting, Isolation Type 
PRI-"230 Volts, SEC—115 Volts 
RATING—250 Watts, 60 Cycles 
ee ae Ireesasniie Weolght 
approx. 21 Ibs. $6.75 


HIGH VOLTAGE CAPACITORS 
1 MFD 20 KV De-1sx x13 49°x5" $26.98 














9. 
“x74 "x4" insulators = 
12.50 





> x1 3-7/8" 
5 x2 1-1/4" 3 
3 x2 -1/16° 50 
5 2° xl x 1-1/16" 25 
25 1000 1-1/2x1 x3/4" 25 





ALL PRICES INDICATED ARE FOB OUR WAREHOUSE NYC. 


SHIPMENTS WILL BE MADE VIA RAILWAY EXPRESS UNLESS SUFFICIENT 


POSTAGE IS INCLUDED OR OTHER INSTRUCTIONS ISSUED. WE WILL REFUND EXCESS POSTAGE IN STAMPS. 


POWERTRON Electrical Equipment Co. 


117 LAFAYETTE STREET 
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Phone: WOrth 4-8610 


NEW YORK 13, N. Y. 
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Guaranteed by WELLS 


Brand new, standard make tubes by the thousands are ready for immediate 
delivery at the lowest prices in our history. Check this list for exceptional 
values in magnetrons, cathode ray tubes, voltage regulators, transmitting 
tubes and also neon, pilot and flashlight bulbs. Be sure to order enough 
for future needs directly from this ad or through your local parts jobber. 


- TRa 
NSmy 
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Type Price Type Price Type Price 
REL-21 st ikweteuaeaee $ 3.65 700B Nicwacaaucunes $ - rm ‘creer ioe 8 — 
23D4 Ballast ............ 35 RE <2c¢ =e) Was es oes sohers ae 
ae BE er ae 45 700D Spree baa cae end po eae es There ‘ Pony 
30/VT-67 (For Walkie... .95 oe ° sh tee eee a ee 
33/VT-33 Talkies) ..... 95 = ‘ * o'65 814... ae ’ 9.15 
Pree $0550 =m eniann 35 .. 19.50 O08 2.3 esd . 150 
RK-S4 .. 12... eee eee eee 45 - ... 28.25 eee of >< ae 
36. , ae: ee ; seks ae = ane ; are = 
7 55 . ‘ TYETLIT CET Te 
5 957 .. 55 
oe oe 1005 45 
NOMA <..... 34 a vrs 
| NESSES ener 55 1201 95 
45 Spec. VT-52........... 55 1616 . 1.25 
DP anevedsianace 85 1619 . 55 
ea atic rsa s 15 1624 .. 1.25 
EF50/VT-250 5 | RO 45 
RK60/1641 65 = ste eeeee = 
3 De Tee eee eee ee . 
sate Sas — 1636 4.75 
adi sexs 2050 . 78 
seve BB anaes « ~ 2051 .. 95 
CN rer 49 ) bee OR en . eee 35 
8D6/1299 ........ eon ae VR-78 ... » w- soll ; ‘ 2.55 
SE20/S2OB ..........-00. 3.95 Pinsesaase ea 56 41 cee — 
_ See 2.95 __ ea ea i | RE Sea ienearaeer anette. -70 
nn eee -vssnee. SOB 83V ....... teveceeeees 85 ner ssi retsh=cacenens 65 
3Q5 ....6. eaecevekhwes, . a VR-90 ..... vs -70 seo. 486.00 Moa coe ecce Sas 
REL-5 19.95 VT-90/8011 ..... ++ 2.55 ~~ eevee roe Be WOM ee ois osakea races 55 
- ities mp a : isn RS 324A .... tenes - 3. suainne any 
ESE OR 3.75 “4 ae Te NEON BULBS FOR 
ari 2.85 oe s< +0008 ee Thopeent nate ra Bes RADIO USE: 
een erase a iad FG-105 .........----.-46 1095 gag TITTIES 7 eee Feveceuee $0.06 
BBPA ........... eee eee 3.95 no Sera SEE MMOS : HMEE 8. ccccecsckeeyenecs 06 
SOP1 ...... cckaen VT-127 English .........  .35 a tec aceouies scan ae SEs csiwcdcekeheear «ae ae 
SGP1 .... : 6.55 § WT-127A Triode......... 2.55 | WL-860 ...... in a NE-16 ........2005. vatee ae 
5323 SR IID ook scence te cw sctinscecaaneececce 34.50 WOO citi Sia candievenies ecu oe 
eac "9 Pil d Flashlight Bulb 
PERG Ae imac Sh scenes 95 | ot an as ig t uids 
eee 99 Stock Mazda tice 
Dt anes stneseresoehee 15 No. No. Volts Watts Bulb Base Each 
PRES SE 1.05 350-40 64 6-8 E3 CP G-6 DC Bay $0.07 
6C21 . 19.95 350-50 1820 28 -l amp. T-33 Min. Bay 12 
gig hhobchaopeartscee a ror 350-31 57 12-16 1.5CP G-44 = Min. Bay .08 
Mics ckhiivnwsciuccees y : - 9 350-42 Spec. 12 6 Watts $6 Gate. 
RE nee 1.05 31GA/VT-191 ........... 47 350-20 1446 2 .2 amps. G-3 Min. Ser. 07 
SD siibewasascentecetuce Jan 350B veces 2.55 350-14 49 2 06 T-3 Min. Bay 06 
aS 0.52 371B 350-15 386 120 3 Watts S-6 Can. Bay ll 
| aera .90 A 348-22 PR-10 6 5 amps. B-34 Min Flang 05 
eRe 95 417A a Soak aoe red 350-18 1477 24 -17 amp. T-3 Min. Ser. 16 
6SL7 ie 65 GLAS4A ...... 350-55 323. 3 (AIRCRAFT) T-1} 953 .22 
6SNiGT |. 85 446A 350-19 Proj. Bulb 120 500 W T-20 Med. Pf. 1.45 
TAT 70 446B ... LB-103 44 (Ruby) 6-8 25 amp. T-3} Min. Bay 04 
: mosees ~ GLA71A LB-102 1195 12-16 50 CP RP-11 DC Bay 14 
7C4 (1203 45 vie Jam . . LB-104 313 28 .17 amp. T-34 Min. Bay ll 
10/VT-25 52 “es “ . 350-24 12A 12 .09 amp. 11 T-2 Tel Base +18 
___ eee ee o- ae We--691 LB-107 24-A2WE 24 -75amp.105 T-2 Tel Base 18 
Sa bicieomeeue Gael 532A 350-63 S-14 ARGON 105 2} Watt Med. Screw -22 
NE cc ae GL-559 nese LB-109 TELEPHONE TYPE NEON T-2 7 
12X825, 2 amp. Tungar... 2.95 KU-610 ... 350-41 943 6-8 100 CP G-16} S.C. Pref. .65 
eigen 4 MED sSawatuewess coo 208 350-43 11A/T4C 18 -ll amp. T4 Cand. Ser. 14 
RK20A ..... POG AE -- 4.95 PRES. Sac chansasdecex - 19.95 
. Manufacturers: We carry thousands of electronic 
Use This Page 


parts in stock. 


for Ready Reference Send us your requests for quotations. 

















Distributors: Our standard jobber arrang t appli 


Order directly from this ad. 








/ 320 N. LA SALLE ST., DEPT. SL, CHICAGO 10, ILL. 
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115V RELAYS CC oe" 
F Mf¢. No. Contracts Price 
SI TD 435 SPST. N.O. $2.75 
(time delay) 
Leach 2 DPST. N.C 1.90 
Leach 2124SMX 4PST. N.O. 3.50 
(M + 
} Advance 965 5 DPST, N.O., 10A 2.10 
Advance SA 3000X DPDT, 104° 2.95 
(Isolantite) 














WW PRECISION RESISTORS 1% 


V4 WATT—25c 






































6.680 12.32 16.372 123.82 414.32 
10.48 13.02 20 147.5 705 
10.84 13.52 62.54 220.4 2193 
11.25 13.89 79.81 301.8 10,000 
11.74 14.98 105.8 366.6 59,148 
Vg WATT—25c 
2500 11.19 2350 4.4510 15,0009 
B34 13.15 260 5,000 15,750 
-502 46 270 5,900 17,000 
557 52 298.3 6,500 20, 000 
627 55 400 7,000 5,000 
-76 75 723.1 7,500 30, 000 
1.01 97. 2,500 8,000 100,000 
1.53 125 2,850 8,500 50,000 
2.04 180 3, oat 10,000 
2.25 210 14,825 
1 WAT T—30c 
1019 §.21Q 1,260Q 9,0002 55,0002 
2.58 10.1 3,300 18,000 65,000 
3.39 10.9 7,000 50,000 70,000 
5.05 270 75,000 
1 WATT—40c 
100,000 ” 128.0002 180,000Q 470,000Q 5,000Q 
120,000 isp one ~~ ~ 522,000 OO. 00 
125,000 700 ‘00,000 
1 Megehm, 7 Watt, *)%—65e.; ; 5%—40¢ 
POSTAGE STAMP MICAS 
8.2mmt 50mmft 200mmf 560mmf .0015mfd 
10 56 0 i 002 
15 60 0 650 0026 
18 70 0 680 003 
20 90 350 00 0039 
22 100 370 0Olmfd 0051 
25 140 400 wiz 7 
40 150 470 0013 008 
7 180 500 00135 ol 
Price Schedule 
82mmfto 0Olmfd 5¢ 003mfd to .0OSmid 12¢ 
OOl2mid to .0O2zmid 7¢ Ol mf 18¢ 
SILVER MICAS 
10mmf 125mmf 400mmf 665mmf .0024mfd 
22 150 430 700 0025 
39 180 750 0027 
50 200 800 003 
62 240 ) 133 
66 250 OOlm{fd .0039 
68 330 12 005 
100 360 0013 0051 
110 370 0015 0068 
120 390 oe 01 
pe Schedu 
10mmf to .001mfc “T0e Gost to .0068mfid 50¢ 
OOl2mid to 0O2Z7mid 20¢ .0lm 65¢ 
CERAMIC 
3mmt — 22mmf 50mm Simant 200mmft 
3.44 27 cb 106 1000 
4.7 td 33 68 its 1090 
6.8 18 40 75 14 $700 per 100 
20 47 82 180 
OIL FILLED 
MFD  V.D.C. Price} MFD V.D.C Price 
mI 25,000 $19.95| 02-02 7,000 $1.65 
012 25,000 6.2 6,000 8.50 
03 ayn 4. 000 1.75 
{-275@ i 16, 000 and 03- 03 6,000 1.65 
75@ 8 G00 (dual) 14.95) 01 5,000 1.35 
1 7,500 12.50 4.50 
° 1.95 1.75 
2.45 
1.85 39 
30 
2 mtd ‘80 
anne ie) 
¥v. BC. 40 
#23F47 s 
SPECIAL! “39 
19 
$4.50 a 
ELECTRONICS — April, 1949 





To Serve You BETTER . 
We are now in a new, larger headquarters. 
Our Stock Is Larger and More Varied. 





NOTE THE NEW ADDRESS! 





PULSE TRANSFORMERS 


X 124 T2, UTAH, 


marked $262 or 


9280, small gray case 1%” high 

x 1%” x %” with two 6-32 mtg. studs. Ratio 
1:i:3, hypewell COO «..c.ccccs $1.50 
Spec.—10, 111, Chicago Transformer e juiv alent 
of 9262 (above)..... .$1.50 
7472407, GE, core %” x 1%” x 3/16”, 2 wind- 
ane fe i. ohm and 0.08 ohm DC). $1.25 
... $1.25 

Disisie. 50 Ke to 4 Mc. 1%" dia. x 1%” high, 


120 to 2350 ohms.. . x 
1166638, W. E., cased 1\%” =z 3%° = 33,.3 
each 150 turns 

















semitorridal windings, $1.25 
352-7250-2A, cased 15/16” dia. x 1%” high, De 
10 ohm, 3% ohm, 140 cy. to 175 Kce...... $1.25 
352-7251-2A, similar—shorter pulses -. -$1.25 
300 KVA GE 7557296, 50 ohm pulse cable con 
nection; 3,850 V. in., 17,300 V. out. (250 KVA 
@ % micro second) erica $15.00 
800 KVA G.E. K2731, 28,000 Voit ‘pk out a 
Bifilar, pulse width: one microsecond $19. 
PRECISION POTENTIOMETERS 
6 WATT 4waTttT ~ 
20,0002 Muter 314A $1.70 5002 Centralab 48-501 $.90 
20.000 GR 314A 250; 50 Dejur 292 75 
10,000 De jur 292 95, 50 GR 301 1.10 
6,000 GR 314A 250) 25 GR 301 1.10 
6,000 Dejur 260 1.70; 20 Dejur 292 75 
6,000 Muter 314A 1.70) 20 GR 301 1.10 
5,000 Muter 314A 250 
5,000 GR 314A 250 12 WATT 
5,000 GR 214A 1.40/ 10,0002 GR 471-AS15 3.50 
2,000 De jur 260 1.70 | 10,000 GR 371T 2.50 
600 GR 314A 225) 10,000 GR 471A 3.80 
200 GR 214A 1.40/ 10,000 Muter 371T 2,50 
40 GR 214A «1.40! 10,000 Dejur 271T 200 
5,000 Dejur 271T 200 
POWER TRANSFORMER |‘Cuoite 
300 V., 4A. (2 Sec.) 12H 
300 V., 4 Amp. 902 
110/220/440 Volt, | £008 
60 Cyc. $17.50] TEST. 
$3.85 
TRANSFORMERS 
115V. 60 Cy.-24V., 10 A. as 6% A. 
$4.75 10 for $45.00 Transformer 





2.5V., 6.5 A. CT each 
of two windings. $2.45 ~ 


Tested 34 Kv 
115 V., 60 Cyc. 














5V., 60A. CT.....$6.75 Uses 8020 Tube 
#6D4298 
200 MA. 10 H CHOKE $8.50 
1150 $1.95 
SPAGHETTI SLEEVING—Asst. sizes—3 ft. 
lengths. 33 pieces, Only $1.00 


























TIME DELAY RELAY 
Raytheon CPX 24166 
KS 10193-60 Sec. 

* Adj. 50-70 Seconds 


* 2% second recy- 
cle, spring return 


Micro Switeh Con- 
tact, 10A 


* 115 V., 60 Cycle 


* Holds On as long 
as power Is applied 


* Fully Cased. 


JONES BARRIER STRIPS 





Type Price | Type Price | Type Price | T; Price 
2-140Y $.05 | S14! 27 | 15-141Y 69 | e142 be 1 42Y Pris 
3-140 3/4W .12 | 8-141 3/4W .38 17-141Y -78 | 6-142 -25 11-142 YMSX .76 
3-140 10 8-141IMSX .38 20-141 -65 8-142 38 | 12-142 48 
y-140Y 19 | &141Y 42 20-141Y 93 9-142Y -52 | 12-142Y -68 
2-141 09 10-141 3/4W .47 2-142 16 9142 -37 | 17-142 -07 
3-141 il 11l-141Y 51 | y+ Salaam - 10-142 3/4W .58 | 17-142Y 97 
y-141Y -25 11-141 se 42 | 18-240 3 
Any order for 10 pieces—10% off; for 1,000 pleces—20% off. 








Mounting Brackets 


(Bakelite) for selsyns and 
differentials 


shown below. ........25¢ pair 


SELSYNS 
115 V., 60 Cyc 
3%” dia. x 4%” body. 


#C78248 


$7.25 oi 


DIFFERENTIAL 
#C78249 
ONLY 


$9.25 « 





























18, 60 Cyc. 
Used between two 207 dampener. Can 
be converted to a 3600 RP MM “Motor in 10 Minutes. 
Conversion sheet supplied. 
————"""""""HARDWARE 
HARDWARE SS en ek Bay 
screws, nuts, was ler . $1.00 
Vernon ‘dials For BC? 1, ” = Paty . . 8.85 
Allen Set Screws, 4-40 x 4, 4-40 x 3, 16, 6-32 x 
$0 8-32 x %, 8-32 x 3/16, 8-32 x 5 Aes 
saséae 1.50 


Glyptal Cement— | gal ‘$11, q ral. $2. 50, 1 a 75¢ 
Wrepped—BALL | BEARINGS —New 
ID 


Fatair 1 S3KS 3/16° 





Bax Ve wide EY ier 
STEEL JUNCTION BOX 


Water-tight, 14 ga. steel, 17”x25"x6%”. Screw 
type brass hinge on lic Approx. 50 Ib . $2.95 


bar esr AL Led meee! HEATER, 115 V. A. C 
60 ¢ a x we 
BR. ASS ‘BINDING post, Eby, 


8-32 mounting screw, per hundred. 
SLIP RING AS BLY—5 silver plated rings 
on molded ba otor. Stator holds 2 sil- 
ver carbon brushes for each ring. Rotor 3%” 


















O.D., fits 1%” shaft. Complete with brushes. 
H cong aoe Brass 5/16” round stock, 4%” long, 
gh; ee Ccceseecene 10¢ 


nae. st 8-32 
GEAR ‘ASSORTM nag x 








Approx. 100 piec nany $6.50 
— AR REDUCTION UN ee to 1 ratio. 
Aluminum housing 56%” x 7” x 7%”..... $5.00 
PLIERS (Linesman’'s) 8” Utica #1960 cece. $1.69 
sao ~ WIRE— ~W110B; whole mile. 00 
NDUCTO BLE—50 ft. leng th.. 50 

aS Suit LDED WIRE—50 ft., $1; 1, 00 ft., $12 
MULTIMETER—Superior 770, 6 AC, 6 DC, 4 
current, 2 res, ranges. 1 year guar..... $13.90 





1072A IFF X’MITTER 


150 to 200 Mes. 115 V. 60 Cyc. 
FOWER SUPPLY 0-5 oe v.d.c. 
ntrol) 312 v.de., 3 
1l tubes ven 


gives 
700 v.d 


meter < 
11 parts ‘too nume rous to. “ist. 
Shipping Wt. 245 Ibs 


All This ONLY 





and many 
Blightly used 





MINIMUM ORDER $3 All orders f.0.b. PHILA., PA. 



































































@ SEARCHLIGHT SECTION @® 
RADIOMEN’S HEADQUARTERS == WORLD WIDE MAIL ORDER SERVICE 





OF FOREIGN PURCHASERS, DIRECTLY FROM ITS GIGANTIC STOCKS 
EXPORT HOUSES AND FROM FOREIGN GOVT. PURCHASING COMMISSIONS HERE AND ABROAD. 
FILLED WITH A MINIMUM OF DELAY BY CONTACTING BUFFALO RADIO SUPPLY INITIALLY 


BUFFALO RADIO SUPPLY, ONE OF AMERICA’S LARGEST ELECTRONIC agi 


1S IN A POSITION TO SUPPLY MOST OF THE gy ly 
OR THOSE OF ITS AFFILIATES. EXPORT INQUIRIES ARE SOLICITED BOTH FROM 


EXPENSE CAN BE REDUCED AND REQUIREMENTS 





$125 Takes All Three 
BIG BARGAINS 

1. SENSATIONAL, FASCINATING 

rb teen ng yg et Brand new 

Selsyns made by G y \ 

bf connected to- 


rechens 

2. ALUMI 
contains t 
two 





irate 
ed hobby lathe, tt 
th ome W 


295 | 
“HOME WORKSHOP AT BARGAIN 
RICE A and prev yee 





GENERAL ELECTRIC RT- 1248 
15-TUBE TRANSMITTER- 
RECEIVER 








SIGNAL CORP. INTERCON- 
NECTOR RELAY BOX 730A 














° . 
| 
e 
the ' 
A 
le 
ens . . 
° 
BeIB, 1 > 1 j . 
encased — 
n e Ca 7 
' die = 
polished a ase , °x 
and cont ndenser 
pacity, ay resis 
terminal s. Order several at the giv 
away price only $1.95. 
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1949 MODEL MU- BEST BUY of the MONTH 























AT LAST ANCE TUBE same tsiets angiiaers bovine Sef tie'aee 
YOU CAN . Gk see ae GoM shag ball for ver 43008 caine 
AFFORD A egy Ror a, py None mye » Pertect fos antet 
LABORA- x tii readin | ior os cr, amplifier “io 
Rms d sayy oI ng EE BANDSWITCHING TUNING TUARET 
ARD ‘ an ‘g 7 anal t ‘ oe “on. th ‘i wT 7 ony aaa oH a ri 
appearance warge 424" meter re Complete with tuning 

MICRO- and powerful electric driving 


78E Sunesere ae Gen- 


VOLTER erator. 


5 Un 
ee or with ‘60 cycle 





included. ONE OF OUR 
VAI 2S—ONLY $2.95. 








Tr: tt K 
on 
“a. 





sts only $1.95. 


"SUPER SPECIAL 





count egret UNITS for Fairchild bombsight 
$52.95 1 quantity of these arrived t 
1 port ate a ph to, but each unit is brand 


x 
$57.95 ne Ww, in ludes 8 electric motors or gene 
tors, t of the permanent 





| eld type vlays: 20 precision re 

sistors plus numerous others of the ord 

2 nary kind; and 4 tubes which alone ha 
nd 1-7¢ tubes Output continuou 


VACUUM TUBE VOLT-OHM.- | 9 ‘ott! satne of 315.00 An tor 28-5 
bpp METER ft RADAR SET 












tubes including pict 
i *osition - Indicator Ose 
RT 1655 »ntained pack designe: 
) power supply or 
_ $14. 95 It provides a 5” @ 
table at will to an 8 
"superheterody: e receiver with the boat at the 
. “em location of land, othe 
r . at 1 ie tion, so that navigation 
niati 6Ad t n en darkness or 
. ‘ a 





4 as much safety as 
) brig inlight Your cost $39.95 
~ COMPRESSED AIR 
INSTANTLY 
| ANYWHERE 


SENSATIONAL VALUE IN 


AC-DC POCKET TESTER 





t itstan net 

5 inch easy to read meter. 

6 DC voltage ranges from 0 to 1000 V | 

(Input resistance as high as | megohm 

per volt.) 

5 AC voltage ranges from 0 to 1000 V 
o dry disc rectifier to age and de- 

stroy the accuracy of this VACUUN 

TUBE VOLTMETER). 





u 
“PATENTED unique air inta 
n 














@ 6 Resistance ranges from 2/40 ohm to | efficien: tremendous!s 
1000 megohms. os r that air output 
@ 4 Capacity ranges from .000025 to 20 greater n that from larger cor 
MFD powered by he a motors. W 
7. zero center range for balancing FM r ately ») cu. inches 
discriminators ; a ber minute at mai ntained Dressure 
@ Isolating resistor built into prob ) Ib I nflat e a 90 Ib. truck t 
USA 7 Sturdy <n finish here wood. case ess th 0 inute, Comes comple 
Tt < out g pmen : vit a og finger-tip ad 
eading ers e me of output pressure 
, r 3s mplete with all lea 2 will automatically b« 
on ai strated 
AMPHENOL coax plug 83-1SP or PL259 | 3 s 


rks from any % HL! 
spraying paints or la 


AMPHENOL x junction S313 PL258 insecticides, annea 


‘s0¢0, OUR PE-109 POWER PLANT 
















: — gas, inflating 
H P a In ‘ Dostage prepaid 
AMP ENOL ‘ po DIRECT eshiciald S. Efficient, complet: 
AMPHENOL aX angle plug adapter 8 





4 
RGSOU 72 ohm coax cable, new $7.75 with pint con 





CO D. ‘Or rs 
STROMBERG CARLSON Power Switchinz 





SPLATTER CHOKES 

















I Tapped “SPLATTER CHOKES” are Relay Rox x5% steel case wit! 
i betwe Class C stage and Modulat nished in Stromberg 
4 . able i a at - ; ‘olate col ack 
1» ar s. Our pa n 
N , $1.5 
—_-, yt ch tld CONTROL UNIT— 
LG} ase 4x3x2 
PORTABLE » aining porantioine rs 
» pole switch nob 
ELECTRIC ta phon ack, gear mechan 
DRILL © > ae and on counter. She 
P t Vv < prong JAN nn 
20 95 | \uippe i ate 1.39. 
th 4” Jac 
Geared Chuck and _ BIKE RADIO 
K » 
Not an inte t du r 
M + 
satura l ; 
" r i 
i D " 
1M and I 
0 bearir 





revele in 3 mit 
on anv vehiele from 
h’s broom. Rad 

















Genesee St., 


3 





Dept. 
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@ SEARCHLIGHT SECTION @® 





Finest of Surplus PEAK ELECTRONICS Co. 


Fraction of Cost 





HIGH VOLTAGE—CURRENT MICAS 
8B 





# MMF VDC Price| # MMF VDC _ Price 
D 001 0 $18]/C 0015 5KV = $1.60 
E 01 600 241C 003 5 KV 1.90 
E 02 600 -26)C .005 5KV 250 
E 027 600 -2)B .007 5KV 275 
I 039 «86600 307A 00024 6KV 450 
Cc 01 1KV 45)A 001 6KV 475 
Cc 056 IKV OTB 002 6KV 3.50 
¢ 07 I1KV 55)B 003 6KV 3.75 
D 02 1200 35)A 004 6 KY 4.95 
Cc 024 1500 65) 8B .006 6KV 425 
Cc 033 1500 75)B 0005 8SKV 2.90 
Cc 015 2KV 80; B 0006 8 KV 290 
c 02 2KV 90)B 001 SKV 3.25 
D .002 2500 45)B 0015 S8KV 3.50 
k 005 2500 551)B 002 SKV 4.00 
( 025 2500 1.25) RB 003 SKV 4.75 
c 001 3KV S0;B 104 SKV 680 
Cc 002 3KV 95)B 005 SKV 5.75 
D 005 3KV 70} A 0005 10 KV 5.95 
Cc 005 3KV 1.2474 002) 10KV 6.95 
C 006 3KV 150]}/B 0005 12KV 490 
D .002 3KV 7O}A OOS I12KV 26.50 
C .0001 5 KV 75, A .001 25KV 32.50 
C 0005 5 KV 4 0005 30KV 24.50 








50 megohm 35 watt Standard Brand 
erat, Resistor with mount. $1.95 each. 
10 for $15.00 





METER SPECIALS —-SRAND arty 
2” Weston 0-250 volt DC 
” GE 0-30 amps OC 
” GE 0-1 amp RF Lacie ——— 
GE 0-5 Ma DC (amp se 
> oe 9 ' Sones DC (volt scale). 


a DC 

= Meclintock 0- 100 Ma DC 

GE 0-30 volts DC 1000 ohms/v 
Gruen 0-3 volts DC 1000 ohms/v 
Weston 150-0-150 micro amps 
Ln gee 0-50 amps AC 

ion 0-50 amps AC 

Triplett 0-75 amps AC 
Western Electric 0-80 Ma DC 
McClintock 0-1 Ma DC 
Westinghouse 0-2 Ma DC 
Westinghouse 0-20 Ma DC 

E 0-15 Ma DC (square case) 
Westinghouse 0-150 volt AC 
GE 0-200 Ma 
Industrial Running Time 110v/60 


FEDERAL ANTI-CAPACITY 
7 SWITCH. Double Pole Double 

Throw 85¢ ea.: 10 for $7.50 

H.V.-H. CURRENT PLATE TRANS. 
0-1500 v at 1.5 amps. Tapped at 1350 and 
Pa 110/ 320 volts = 60 cycles in 2 Separate 
indings. Built to rigid 
Navy specs by Amertran 
Suitable for broadcast 
transmitters, induction 
heating, etc. Continuous 
duty. 10 x 10 t 

125 Ibs. 


RANANRNNN 
he he be Be be oe ee eee ee oe ee | 
Aan 


INE Retro ne eer ee 
weococooeccerbescvcceeoce 


WWWWRWHKWKWEN 
: 


AAAAAAAAAAASSAAAa 













1500- 
1250. 


Now only $39.95 


As —o above. 1500-0-1500 volts at 600 ma. 
Pri. 110/220 v. 50/60 cycles. 8 x 8g x 7 s.wt 





78 Ibs. ow $27.50 

Precision 15 Meg. 1% Accuracy Resistor. x - Me 

Non-inductive, 1 watt, F --saaaiaransaie sealed ne! ypc nae ap = Volts CT at 775 
a rm ae ons 6 cyctes. 

in glass. .29 ea. $2.50 Falhe Gene $6.95 





1% PRECISION RESISTORS 
Wire Wound—Standard Make 





Epes 2500 -5000-8500-10,000 ohms ea. .35 
0000-95000 ohms ea. .30 
10000-75000. 1 meg ea. .7' 
Ww. W. POWER RHEOSTATS 
Ohms 25 Wa 9 
250 Ohms 50 Watt 69 
300 Ohms 50 west 69 


h 
Dual 200 hms “30 Watt 


WIRE WOUND RESISTORS. 
5 Watt type AA, 20-25-50-200-470-2500- 





4000 o ea 

sh = pow AB, 25-40-84-400-470-1325- 
900-2000-4000 ohms 5 ea. 

20' watt type DG. 56-70- 100- = 300-750 

1000 - 1500 -2500-2700- gl 

10000 - 16000- - 0 20 ea. 

30 watt_type DI. M00. 150. 2500-3000. 4500. 
5300-7500- 18000-40000 ohms -24 ea. 





QEEGP ADJUSTABLE RESISTORS 


20 Watt: |. 5. 50 Ohms oa 
50 Watt: 80, 100, 500 Ohms - 3S 
75 Watt: 40, 80, 100, 150, 200 Ohms 2 ae 
100 Watt: 20, 50. 75, 120, 180 Ohms. - 49 
150 Watt: 50. 100 Ohms - 59 





1500, 5000 Ohm 100 Watt Ferrule Resistors 
20,000 Ohm 50 Watt Ferrule Resistors. 
Any Types 6 for .95¢ 
Deduct 25% on lots of 100 any types. 





DUNCO RELAY DPODT 6 Volt 60 cycle coil Py = 
1.6' 





ADVANCE 
D.P.D.T. 
ANTENNA RELAY 


110 V. 60 cycle coil steasie 
insulation. Only $1.95 each. 





As above but 3 P ° . 
As above but 4500 ohm DC Coil. . 1.75 





OIL CONDENSERS | 


20 mfd 330 vac—i.85 vde—5.50 
5 mfd 150 vac— .49 ; rie vde—4.50 
| mfd 600 vdo— .2°] .1/.1 mfd 7000 vde—2.2 
2 mfd 600 vde— .39].1 mfd 7500 vde—t.95 
4 mid 600 vde— 59] 1 mfd 7500 vde—9.25 
6 mfd 600 vde— .79 mfd 8 kv dco—15.95 
3/3 mtd 600 vde— .79] .01/.01 mfd 12 kv 
10 mfd 600 vdo— .95 de—5.75 
2 mfd 1000 vdo— .79 | .005/.01 mfd 12 kv 
4 mfd 1000 vde— .95 dco—5.50 


15 mfd 1000 vde—2.95 | .03 mfd 15 kv de—5.75 
2 mfd 1500 vde—t.25 | .05 mfd 12,500 

6 mfd 1500 vdc—2.95 vde—12.95 
1 mfd 2000 vde—1.45 | .75/35 m ° 
2 mfd 2000 vdce—2.25 | .02 mid "oo" kv de—7.95 
4 mfd 2000 vdce—3.6512 mfd 18 kv do—59.50 








RECTIFIER TRANSFORMER 110/220V 60 cy 
primary. Secondary 70-75 volts 3 amps plus 35-37 





volts (pri_in_ series). Fully cased ea. $1.89 
os type PA 5000 ohm plate to yy ohm tine and 

6 ohm voice coil. 10 watts. 60 to 10,000 cps +! 
DP. GREAT VALUE ea. $2.75 





THORDARSON PLATE TRANSF. 2370 volts CT 
at 250 MA tappeca at 300-0-300 volts, Ma 215 volt 
A bias winding, 110 volt 60 cy. p 
Fully shielded ea. $11.95 
GENERAL PURPOSE TRANSFORMER 
eal for Bias, Filament, Isolation, Stepdown, etc.. 
2" isolated 1 10v pr. sec. 110v at 900 ma plus 6.3 @ 
amp. Fully cased Now $1.49 ea. 


CHOKE BARGAINS 
. Henry 80 ma 300 ohm 3 for $ .99 
6 Henry 70 ma 200 ohms 2 for 9% 
99 








6 Henry 300 ma 65 ohms 3.75 
4.3 Henry 620 ma 42 ohms 6.95 
Swing. Choke 1.6/12 Henry | amp/100 ma 

15 ohms 24.50 
-07 Henry 7 amps .5 ohm 4.50 





MEGOHM METER 





Industrial instruments model 
L2AU 110/220 volts 60 cycle 
input. Direct reading from 
0-100000 megohms on 4” 
meter can be extended 
to 500000 megohms 
with external supply 


plus running spare 
parts including extra 
ubes. Great value 
Only $69.50. 





VARIABLE CERAMICONS 
1.5 to 7 MMF 244 to 


24 
3 to 18 MMF 24 


7 to 3 MME .24 
oe a 
Capacity in +2-3-4-5-8-10-12-15-17-18-20- 


MM 
25-30-35-40-50- 30. i5- 120-200-500. Your cost any 
capacity .09 each 








Voltage Regulated Power Ln ig hme 110 v. 60 

be v. OD Well filtered (3 chokes) 
uses VR 150 and 6x5. Has extra 6.3 v winding 
Swell for eco's freq. meters, etc., 16x35,x5 with 
tubes. Only $6.85 


PHASE SHIFT CAPACITOR 










4 Stator Single Rotor. 0-360 Degrees 
Rotation a Only $2.95 each 





RADAR JAMMER 


425-750 MCS AN-APT 2. Con- 
tains 10 tubes 
(1)—307  (2)—708A  (2)— 
6AC7 (1)—6AG7 — (2) — 
SR4GY (i)—2x2 (1)—931A 
Unit has blower motor and 
ycle pwr supply com- 

j plete with all tubes, ete. 
BRAND NEW. Now $12.95 ea 


STEPDOWN TRANSFORMER 


220/110 volts, 100 watts. phen encased, 5’ x 
4'%q x S'g. LlOV. 60 cycle $2.49 each 











U. H. F. COAX. CONNECTORS 
831AP-UGI2U-UG21U-UG-I4U-UGI46U-83! R- 
831SP . . -35¢ ea 





FILAMENT TRANSFORMERS 
110 Ny he 60 boy Pri.—H.V. Ins.—Fully Cased 





6.3 V $1.89 
5 Volts 15 ‘Ampe 2.95 
2.5 Volts 10 — 3.75 
5 Volts Ct 3 Am 1.50 
2.5 Volts Ct = Aes 4.95 
MUL TI: “SECONDARIES 
5v CT _13.5A, 5v CT 7A, 5v - 5.95 
5'4v CT 21 Amp, 7 ae 7 es 6A - 5.95 
10 volts CT 13 Amps, 7.5v 2.5 Amp 5.50 
6 Amp, 6.3, A - 4.75 
5 its 4A, 6.3 volts 3 rg 2.50 
2.5v CT Amps, 2.5v 7.95 
2.5v CT 10A, 6.3v 1A, 5¥v yy Sv 3A 4.50 
WESTINGHOUSE 


Type MN Overcurrent 
Relay, Adjustable from 
250 ma. to 1 amp. Ex- 
ternal Push Button Re- 
set. Enclosed in glass 
case. Hand calibrated 
adjustments, only $7.95 








SCOPE TRANSFORMERS 
hermetically Sealed—Pri 110 v 60 cy. 


2500 volt @ 12 ma $4.95 
2300 volt @ 4 —_ 2.5v @ 2 amp - 5.95 
4300 volt @ 4m 9.75 


625, 1050 volt Ay 20 ma, 20 v @ 4.5 A, 2x2.5v @ 
2.5A coooe 48 





LATE AND FIL. Lp omg PRI 110v 60 cy. sec 
1120 voits CT @ 600 ma, 6.3v CT @ 3A, 2x5VCT 
2 6A Hermetically enated $9.95 ea. 





Sola Constant Voltage Transformers Primary 95- 
125 volts 60 cycles Secondary 115 volts Regulated 


30 $10.9 
120 VA - $17.95 





35 WATT WIRE WOUND RESISTORS 
100-1500-4K-5K-10K-15K-40K. Your ~— “ 
or . 





GE VACUUM SWITCH 
9200 volts peak, 8 amps. Used as 
antenna switch in Collins ART 13 
B $1.75 








ODDS AND ENDS BARGAINS 


-004 1000 VDC Micas 9 for .99 
t VDC Mica Cond 9 for .99 
GE 24V DC Relays 5 for .99 
10 oc T lars 15 for .99 

1000 MFD 25 Volt Electrolytic 2 for .99 
25 MFD 25 Volt Elect. Tubula 6 for .99 
JAN _6C4 Tubes. New. Boxe 4 for .99 
3:1 PP input, Hermetic Seal 2 for .99 
05 600 VDC Oi! Tubular 10 for .99 
10 MMF Midget Variable Cond 4 for .99 
Heineman 5 Amp 110 VAC CKT Breaker .99 
Heineman 25 Amp 110 VAC CKT Breake 1.49 
2 MFD 250 VAC Oil Cond 5 for .99 
AB '2 Meg Pot with Switch 79 
AB 100 K Pots 4 for .99 
Solar .02 600 VDC Dominoes 9 for .99 
Erie .0005 N750D Ceramicons 15 for .99 
-Ix.1 2 KV DC Oil Condenser 79 
H&H SPST P.B. Switch N.O 5 for .99 
Weston 507 RF Meters, Less Thermo 99 
1/40 Amp (25 Ma) Littlefuse: 15 for .99 
25 wht 600 V. Tubulars 6 for .99 
c-D FD 400 V Oil be 9 for .99 
Butterny Cond 2-11 MMF Balt “Bearings 2 for .99 
50 MFO 50 Volt Elect. Tubula 5 for .99 
-0015 5° Silver goed 9 for .99 
Midget Closed CKT Ja 7 for .99 
D Type 4 .00!1 600 voc Micas 50 for 4.99 








Tremendous stocks on hand. Please send 
requests for quotas. Ss quantity dis- 
counts. Price f.o.b. 20% with order 
unless rated, balance ¢ 0. D. Minimum 
order $5.00 


PEAK ELECTRONICS CO. 
188 Washington St., New York 7, N. Y. 


PHONE CO.-7-6443 
DEPARTMENT EA 
SEND FOR BULLETIN 
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@ SEARCHLIGHT SECTION @ 
— THE BEST IN ELECTRONIC SURPLUS — 


' “ MOBILE H.F. ROTARY DIRECTIVE ANTENNA ARRAY 


Operating from 12 volts DC, this equipment (known as RC-163 Radio Beacon Eqpt.) will solve most of 
the antenna headaches of broadcast, FM, and television engineers concerned with mobile link operation. 
Also ideal for amateur stations, since the array is designed for 20 to 40 me operation without any other 
change than that of a small plug-in inductor. Four coils are supplied for this frequency coverage, but 
other coils can be easily made for higher or lower frequencies. Designed for directive reception as 
a well as transmission, antenna is Adcock type and arranged for vertically polarized radiation. Change 
to horizontal polarization can be easily accomplished by rotating crossarms (mechanically) 90 degrees. 
An automatic code keyer which sends various International Code characters as the antenna is made to 
rotate (for identifying each 15 degree position), makes it ideal for plane or ship homing or navigation. 
Code keyer easily removed for straight transmission. Power consumed approximately 54 watts (4.5 
amps.), when rotating motor is “ON.” Rotation is clockwise, and 2% rpm. Supplied with antenna 
array, antenna mount with rotating motor, code discs, audio oscilator, phase-load box, mast sight, 
tuning indicator-receiver which checks field strength as well as frequency, valuable compass and tripod, 
control panel, all necessary cables and complete technical manuals for installation, theory and service. 
Equipment is NEW and export packed, two cases per complete set. 


TUE a oo 5 ores ine kbs oe ow ne wren a ee ee ew ein ea ade $169. 90 


“AMAZING “SNOOPERSCOPE” TUBE RADIO TRANSMITTERS 
































An Infra-Red Image Converter Tube (British mfr.) that enabled | 

combat men to see in the dark and on a No a MODULATORS, AND 
ning or amplifiers necessary! Uses only infra-red ght source an 

simple high-voltage supply which can be easily built from toy igni- POWER SUPPLIES 
tion transformer and oo a An Sager 2 figroree ne arog 

work or where magnification of Image is desired, can be made from 

iar Balen Shows image in greenish-white color on 154” screen. | Immediate Delivery from ae 







Has wonderful possibilities for darkroom work, fog penetration de- 
vices, night Cateeraes. ete. With technical data and diagrams. 
















All NEW, c AC vidually boxed tubes. 2.5 KW Press Wireless, mode! 2.5 consisting 
oo ear eas .. . $8.00 | of 2 sections, one—the KW P.A. with 
2 for $15. 00; 6 or more, $6. 00 each) | power supply, second section containing ex- 


siter-driver stages with crystal-controlled 
oscillator (with oven for constant tempera- 
ture control) Emission Al Re range 2 
to 23 mec. Operates from 2 v Cc. Ex- 
cellent condition. WRITE FOR PRIC E. 
2 KW Power Amplifier, Press Wireless, as 
described above pow er amplifier section and 
power supply « only. od with above 
complete t additi onal, 


FREQUENCY METER TS-69 AP 32 VDC 110V AC CONVERTER 


) Frequency 
range 350 mec 
| to 3,000 me, 
| continuous 
Ideal for labs, 






























MEN 
oom) 
Woe 













. g Ps 

for above. WRITE YOR P RIC E. 
TCR—Radiomarine Transmitter, 125 watts 
(conservative) Al, A2, & A3. For ship 
or shore stations radio telephony; 6 
channels in 2 to 3 me band controlled by 
remote control box supplied Complete R.F 
modulator and power supply (for 110 or 22 

V. 50/60 cycles AC) in one cabinet. E xcellent 
h tubes and remote control box 














3 BC—319-A Transmitter, CW only 300 “watts 
utput Freq range 4.0 to 13.4 me 
ates trom 110-220 volts, 60 cycles AC 






Mfd by a Bacnenine. for marine or Soren i 
. otar 




































ype, compact and r t Baesiient condition. Less tubes. ae 

LINK FM ‘Transmitter: Receiver. 70-100 

cecal ieeietasiciiiincdeiisiia me. Model 1498 Dé 50 watts output, wall 
1 loa u ) style cabinet containing transmitter, re- 

Telescopic antenna, and coax 1 ceiver and 14 V.D.C. power supply, handset 
arrying case for entire equipme Dim: 34”x21"x11” NEW CONDITION 
PRICE, EACH. led ag - $39.95 Complete with tubes, crystals, special tele 





COMPLETE, EACH 


Quentities, 10 or mere, Each $32.00 sc aoe antenna, instruction book _. $600.00 





RADAR sis erye 
AINS!! “oo 
SPECIAL BARGAINS TREMENDOUS ASSORTMENT 





nd two 833s final. Operates 
50/60 cycles. Reconditioned 



















NDY- RIES, for SCR536 omen ate th power supply and one set 
=p oe —_ Aca8, 103-5 ¥¢ olt ““B” bat- Hundreds of ne ong radar toe emg maetty Sor or ting ten ll SRE 2100. 
tery, an i > BA-37 1.5 volt “A” battery. navy types, includes power transformers, wave-guides, MODEL. AT-14A TRANSMITTER: Mfd. by 
Al y, and, Ade aa pateee atenl auetect se meagre of all sorts, magnetrons, cavity ~—e hillips Output F 2, AB 
PRICE, Per Se cone Genes, ennesters, Guosnass. Tneperren ly : 25W. Freq. range 2 to 20 Reipcy Four xtal 

“e $2 50 or write us your requirements. 
(both batteries) .......-seeeeeecncs ° Fr 


~NEW and Complet cases | Positions & separate M.O. Operates on 
3 "operating spares. PRICE, “Compute "$2500.00 110/200/220/240/260 volts 60/60 cycles 
PRICE, pre eenrl with power supply & set 

ting tube 100 





VT-127A Platinum — VHF Tube. 
RICE, EACH § 2.25 







































eenece EACH 24.00 General moscai mga f SAMTS ABA7 lidyne SVC 100/110 ‘ TRANSMITTER. 
--EACH 1.20 | Motor Generator SHP, 44( Output Al 150-watts, A2-A3-50 W. Mfd. by 
EACH 7.50 and 60V Phillips. Freq. 2 to 20 mes , with 6 pretuned 
a a ai onthen no “ chanr els. Operates from 90-260 volts 50/60c. 
: CH nultiple: cordless board w = bate! noe a 28” line A ae COMP L ETE. with tube 1 sow 50.00 
° EAC H 25. 83 capacity, no trunks, nc nne Dx fons: fully BC-1100 (RC-263), 75W, Al, 50W, A2, 4 
oceans ‘1H equ ulpped, 28 ines man\ nal ommon battery channel dial ction of channel. 1.5-10 
eecccess EACH 49. 50 "HH ’ i8-5/16D. Steel mes. 110-260V lg A.C., with remote 
Army-Navy radar control. New EACH Egobdeacanse ae ¥ 
— — 4 nd Signal Corp SCR-615; part of Supreme ship-to-shore transmitter receiver, 
Army-Navy mo nit toring equipment AN/GT; New 110W output, 9 channel, 2-3 mes., crystal 
EXTRA SPECIALS!! EACH — $150.00 controlled, for 110V. 60c. A.C. Condition N-2. 





SB-14 ct. Telephone Power Pan Complete with tubes and microphone 
cabinet containing facilities to pr EACH 

20 cycle ringing power for telephone cir- - iar - 

ource of 110 volts 60 cycles AC; pro 
) power t. Included in panel are battery gy ESS SE apes 

Corp. battery BB-55, not sup- NOTICE: Prices quoted above do not include 





#18 DCC an Wire, per Ib. met 
° Vee 
‘lot ‘price 

20¢ 

















Adlake Time Delay “Relay 8, 










1! ieee pgp ee ret 6 cire Se -_ 6 | crating or packing. Price for packing will 
50/60 cycles, normally open. imensions approx. 24° long x 15 b ted upon specification as to whether 
Same 4 Y 040-65 ox. 395 Ibs, Ne [ACH e quoted up P 

Fach Sa ee re, but pe 1000-6 bie! $3.45 i at aa rs $175.00 | export or domestic packing is desired. 


All Prices F.O.B. N.Y.C. All Material Offered Subject to Prior Sale 


COngecr «4490-1 TELEMARINE COMMUNICATIONS COMPANY wv.tny. 
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or your money Back or— R&M RADIO 









































LAZY Q FIVER 
SINGLE SIGNAL RECEPTION 


freq. 16 


2Y¥2, (3 


The rages BIG BUY ever of- 5U4, 6SU7, 


fered! BC-1206 Setchell Carl- 





son receiver will take the place Makes fixed tuner for med. freq 28-32 $ 50 
of 53 (Lazy Q Fiver). We police calls or PA system. Has Volts D.C. 





think it’s even better Here s : . 2” on ONLY 8 HY-—-500 MA-— 5000 V INS 
why: Smaller 4”. 4”x6%,", Power supply for 5” scope, with i eal $8.95 
weighs only 3 Ib. 14 oz “Att 400 cycle trans Electronic-con- Single cylinder -cycle gasoline —__es == oe — << os 
A or. a 9 rene ‘ 
current drain, 75 amps at 24.v. tected low v supply ; delivers 260 with generator that is e Condensers—Fixed 
Dn IF freq. 135 ke. A conven- . = ?000 watts direct cur- s . » e 
a am . F . . ; .05 Mfd. 600 Volts $0.15 
tional superhet circuit is em- vd 150 mils reg. to .01%. Power amps Has unlimited 10 Mfd 50 Volt 69 
ployed and is arranged so that .,, yely alone wortl t around a farm iseful as 15 Mfd. 150 Volts “60 
AVC will prevent overloading on J c oT i day power supply More ee =o Vv 2 s 
1 16x 16 450 Volts 1.20 
strong signals more than price - literature upon request 20) 250 Volt 69 





DUAL POWER SUPPLY 


LOW DRAIN 6 VOLT TRANSMITTER 
AND RECEIVER POWER SUPPLY 


Use our dual dynamotors by wiring them 
in series and use one on receivers and both 

transmitter High voltage output 600 
volts at 48 watts. Low voltage 300 volts 
at 24 watts 


APN-4 RCVR—’‘SCOPE 
BC 1206 POWER SUPPLY 

4 switch-selected screw-driver THE FAMOUS 
tuned RF channels ; IF freq. 1050 “PUTT-PUTT” 


95 ke, band-width 45-60 ke; RF . 
3g. 5 2000 ke. Tubes: (2) Gasoline Generator 


12” Jensen in Metal Case 14.50 
. (4) 6SKT7, (1) ea. (HRU-28) 10° discount, purchase of 2 or more 
6SA7, 6H6, VRI50. aaa <crtieenge eel 





SAVE YOUR 


Famous SCR 274-N 
A Complete Radio Station 


TRANSMITTERS & RECEIVERS $ .50 
FOR 10-20-40-80 METERS 
This sensation of all surplus is a complete amateur 
radio station! Other ways to use it Xmtr. VFO 
driver stage gives your BC-375- r RF output up to 


150 watts. Make swell standby receivers with the 














































Factory 
Close-Out! 











. 
BC-348 on round-table ‘rag che ws You get all Brand New ard Priced 
this: 3 receivers —190-: ”* 3-6 . 

dae OAS aes 3 et, CEE rpg for Quick Clearance! 
motors—28 v. DC input; 1 modulato r with carbon 

mike input; 2 control boxes; 1 coupling box with 


r-f ammeter, ant. relay and 5000 v. 50 mmfd. WE 
vacuum conde *nser (ant. relays can be used with 
most rigs) ; and a compiete set of 29 popular tubes. 
CAN BE SHIPPED F.O.B ARIZONA OKLA., 
OR VIRGINIA 


uinine — $1495 


(List price $34.95) 


Price includes master station, one 
remote, and 50’ of wire Rig it up 








We still have a few BC-375 transmitters available as a “baby-sitter with pick-up a 
at $20 each FOB Arizona complete with 5 tuning baby’s crib. Useful in office, or for 
units. Transmitter and 1 tuning unit, dynamotor instant contact with basement, ga- 


rage, attic, kitchen. Simple to install 
just plug it in to 110 v. AC or DC 
socket 


TRANSFORMERS 


For converting SCR-274-N to 115 
Volts AC, 
No. 1 Power Transformer. Pri—115v 
60 cycle; sec—500 CT .06 Amp. 24v 
1) amp 
Price only 


antenna loading unit—--FOB Oklahoma, only $15.00 





2 Filame - Transformer 
115v 60 cyel Sec. 1—14v 7'% amp 
sec. 2 14v 7 amp. Series 28v 7 
amp. Pavaiiel 14v 15 amp. 
Price only $4.50 
No. 3 Filament XMFR.  Pri—115v 
60 cycle; Sec. 24v 2 amps. 

Price only $2.25 


5 Speakers—Brand New 


Permanent Magnet 


























5 1.85 










e Heavy Duty 
Transmitting Chokes 

















40 150 Volts .75 








Electrolytic 


Tubes (New, in Original Cartons). 
SCR-274-N Command Set & 





BATTERY ! 


$4.95 


each 
Both for $8.95 





OD8- VP150 75¢ 
12SA7 








e SAVE C.0.D. CHARGES 


transportation charges collect” 





¢ M RADIO COMPANY =aeeeees 


26 N. QUINCY S$ 
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and speed your order by remitting in 
or 25°; deposit. Please don't se nd money for postage, we ship 


: ese prices 
previous prices. Write every month for “BARG AIN BULLETIN 

















supersede all 





ALL EQUIPMENT F.O.B. 
BE SURE TO WRITE FOR BARGAIN BULLETIN 


ARLINGTON, VIRGINIA City... 


| ee 
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420—750 MC 
OSCILLATOR. 


Compact, beautifully 
built line oscillator 
employ ng two W.E 
» “door 
push- 













Adjust- 


assembly. 












output connec blower 
may be operated from 
juirements: 300VD¢ 
514°x6%"x1ll&% 7 Ib. § 
2te with tubes. Ideal for 420 
yperation or for use the 460-470m«¢ 
zens radio band. Stock No, APO-66 
) 368AS/703A tubes $ 











UHF 50 OHM COAXIAL POW ER 
ME G ASSE anel 








ASURIN MBLY. 
mounts ng, Ss 
with int 
m int. 7 

e receptacle (easil 
finally desi 1 





nent at frequencies up t 





APM- RY J 
MATING TYPE “N” MALE PLUG. For use 
with above. Stock No. PCM-17 $0.49 





10 CM ECHO BOX AND PH epee TAR- 

oT. sonant cavity w " pers 
tor Complete with 20 f 
em dipole antenna Stock No. ‘AW uM 30 "8. 95 
age RRY raga 12 KLYSTRON TUNER 
for use mg Pe 2K42, 2K43, 2K44, 417A 
Stock N VK $1.95 
M as ETHOS. Ml AG NET 1900 GAUSS. P 

a Ge 1 Ste 















ap wk No. UMM- 

21 ° 5.75 

M AGNETRON MAGNET 4800) =GAUSS. 
‘ tip dia. %’ Gap 0.63 Stock No. 

UMM: a .. ae 7.00 









50 OHM COAXIAL RELAY. 
ut ce ne re 








"x3" = 4-% : 
Stock No. KDC 





VARIABLE INDUC- 
T . 67 microhenries 
Minimum 
Wheel 
ig short. Ce 
insulatio 





orks 


Stock No. 

















APC AIR aang x. Ser 

slot ¢ istme STOCK. "NO. CAV-105 
10 for i $1.00 
caphed aae a I s irate rim- 





> mr f max Stock No. 

















ns ctior 

AV- $1.00 
AIR ( NPAC ‘TOR 100 MMF M AX. ae dia 
t ! yn 
Standard | Sin nO-M 
Straight-line capacit Stock No. MOAV-AS 

$0.72 

EXIBLE rier gar WIRE. Sper- 

part No. P s of 350 

dia 8 vire 





Variable capac ~ mot rus s ete 
Stock No. WFP-350. 10 foot rolls. 30.69 per 
roll. 

NON-INDUCTIVE PLAQUE RESISTOR 
1000 OHM /40 WATT. Standard Brand € 




















approxima 
be paralleled for higher wa 
r esistar » M wee 
r AF and RI jum? is 
1g ”xX1%"X4l_". Stock No. RWF 
$0.49 
NON-INDUCTIVE CER preg Beene SISTOR 
50 ohms/24 watt. Standard Stock 
No. RCF-! $1.00 
3 WIRE TELEP HONE CORD. Quality rul 
ber nst on-} ( r cod 
Spar yal t long. 4%” OD 
Stoe k No. WOC-3! 3. 10 for $1.00 








GUARANTEED GOVT SURPLUS 








Tube Specials Butterfly 













$0.72) 6L6GA 0.89) : : 
0.95) 61.7 0.98} : Oscillator 
0.59) 0.95 
0:49 0.79 Elements 
0.49 0.72 Precision wide range butterfly cireuit 
0.98] 68 0.60 elements Sturdily constructed. 
0.95) 0.69) 7 Mounted in ball "beat ings. Suitable 
0.29) 6 0.72 tor mi driv Ideal for use as 
0.29 0.39 wavem and oscillators (see de- 
0.75) 6: 0.59 scription below). 
0.75 0.49 Stock, No. Freq. (me.) Notes* Unit Price 
1.49} € 0.72 T 105-330 1.3 $2.95 
14.95) 0.69 1.4 2.95 
14.95 0.89 23 3.95 
14.95 0.67 25 4.95 
5.95 ris : 
“78 0.79 2.95 . : Brand new, in original packing. 
1.09 15.00 *NOTES: 1) Aluminum construction 
9.69) 0.95 2 ilver-plated brass 7” 
0.63) IC 0.95 S$) Designed as oscillator element (9 
0.88 1.69 acorn triode 
0.81 0.59 4) rng socket mounted on unit (955 
0.8 3.95 as diode) 
+ eal ee 5) Has crystal diode mount for 1N21 
0.72 0.39 Crystal 
0.72 0.39 | BLILEY SMC-100 100 AND 1000KC CRYS- 
Heo 0.49 T Regularly sells r $8.76. Stock No. 
59 $33 | QcMe19 , $5.95 
1.09) 0.59] 959 0.39 100KC LORAN c RY oT aT. +15 cycles from 
0.65) 0.79} 991 /NE-16 0.29 40° to +50°C. Supplied with mounting 
aoe = + . socket. Stock No. QCM-17 oes 06.05 
0.88) 0791 1 ° HAMMARLUND CERAMIC “Ac ORN SOCK- 
c.79 @.98) 0 ETS. 5 contact. Silver-Plated. Stock No. 
0.79) I 0.95 o ART-25 Ms oon 65.6.0 0 n't 0.0 pcs wens $1.00 
ip ye i V FILLED OCTAL SOCKETS. 
0.49 0.491 ¢ 0 "mtg ctrs. Stock No. XRT-20, 
0.89] 5 0.49 ‘<2  L Seeeeeearerere rs _.. $1.00 
0.89 0.39 0 1%” mtg. ctrs. Stock No. XRT-40. 
9.4918 0.45 o $1.00 
pe b 0.72 o SCO F TR TNSFORMER. 
0.57 3 0.88] VR9O 0.69 » Secondarie 
0.69 1.95] VR1O05 0.69 ie ov peak) 10ma, 
0.65) 0.25) VR1I50 0.59 iA Hermetically se 5 oa 
0.88 0.95 Stock No, TFF-56. .....$2.49 
1.281: 7.75 








Wide Range 


Wavemeter & 



















































TELEVISION OR sC OPE TRANS- 
FORMER. Prim ary 115V/60c. Secondaries: 





OlL—FILLED CAPACITORS | 24,207. i85;, S72 04/200ed, ine, Coes 


Stock No. Descr 


PO-195 


! AOFAAAADAARTRFAARAAARAASASS 





mfd 600 V D¢ 











nfd 600V DC 
mfd 600V DC 
mtd 600V DC 
mid H00V DC 


1. 
1 
mid s30V AC rectangular 4 ” 
2 mfd 1000V DC rectangular 0.95 MA. Oil-filled, herm etic pa sealed. 11 
mtd 1000V DC rectangular 1.19 xi". Stock No, TE F-4 once 2 
mtd 1000V DC rectangular 1.7 
mfd 1500VDC eylindrical 0.57 FILTER — 
1-.1 mfd 2000V DC rectangular 0.75 J Description 
0.25 mfd 2500VDC cylindrical 1.06 ” 10H/120ma/600 ohms 
025mfd  3000VDC rectangular 1.7 + 1/350ma/10 ohms/3000V 
2 mfd 4000V DC rectangular 4.95 2011 /300ma/125 ohms/5000V 
3 mfd 4000V DC rectangular 5.95 2)H/700ma, 16 ohms, 1500V 
Olmfd 5000VDC rectangular 3.65 1}H/130ma/57 ohms 
2 mfd 5000V DC rectangular 7.30 
Imfd 6000VDC rectangular 7.60 a LTIPL IER PHOTOTU BE HOUS- 
7000V DC rectangular 1.95 t aluminum cylindrica 
7. vont cylindrical 1.75 os ay " 11 
1 7500V DC rectangular 13.00 no using containing a submagnal 11 
6.02 mt td 10,000¥ DC cylindrical 2.95 pin socket (for 931A, 1 
0.25 mfd 20,000VDC rectangular 19.95 a a a di ode voltage i 
io "i pane tie all x a - wor Moisture proof construction 
oY more capacttor a tupe 10% di An integral 6 volt pilot ett vides light 
source when used as a generator, A 





200VRMS (3000 Volts sak) Tma, 2%V/ 





iption Price 1200 VOLT TELEVISION OR SCOPE 
cylindrical $0.75 TR ANSFORMER. Primary: 115V/60c 
rectangular 1.37 ) S (4200 Volts peak) 
rectangular 0.84 1 *" "x5 we” 
rectangular 
rectangular 








“o5 HV TFMR.  10,000-0-10,900 VOLTS 
























n 
use with an external lie 
RF and DC PANEL METERS with approximately 700 volts at 
ription Price 1 x 4” long Supplied less 
0-2 ma DC Weatinat eae 3 * round $3. 95 Stock No. AMP-65... 
0-20 ma DC West’ nighouse 3)” round 3.95 
49 





Delivery: 
Minimum 





Condition 











“been r 
al cle 






0-80 ma DC W.E. 3)” roun PREC eg sire HIGH TORAL rE TYPE. m SEL - 
0-1000 na DC DeJur 3 * round 3195 onze housing 4% 5” long 
0-30 ADC GE 2 * roun 2.95 60c onurat c Brand oe n original 
0-3 VDC Gruen 2}” round cing. Stock No. SEL-44 . $4.95 each 
0-1 ma DC basic movement) 2.9 
0-100 ma RF Weston 425 3 ? round 12,98 3 » 3 yE 
0-120 ma RF Weston 507 2,” round 8.95 110V /60CPS (0.384 BLOWER, 
0-1A RF GE 2)" round 2.95 Exceptionally quiet. 100 cu. ft. 
0 i s round 6.95 min , ~ Ve 
TE hare metal cased water in. Stock No. BLR-344. . $8.95 -— 
1 ar Replaceabl ale call- 
et oe arene inticntins | 3” SCOPE INDICA- 
‘ ifetime buy. Order a half dozen | TOR.3BP1i cathode ray 
supply lasts Stock No. _mvO- 58 tube mounted 
for . $3.00 mu-metal ho 








Immed. from stock (subj 
Order: $5.00 
Rated organizations (U. S. an 
ount 
Cash _ with order, r 2 
( dD 
n | nd 
f credit paya 
Ss fund is at New ~ 
of Eeenapgy The ma 
y 1 new S 





! n 
an and in operating 


Cable: ‘Dublectron, New York’’. We will be pleased to send our bulletins to you 
regularly. Write or phone Dept. B-4 for our latest catalog. 


Tel. HI ckory : 
6-3066-7-8 . Wri 
ELECTRONICS CoO. INC., 


portion of the ma 









1e housing for 
ht source 


window may be drilled 










































an adjust 
shield. May be 
to prior sale) t 


i Canada), 


with order ; 
any angle 
with order or comfortable 
against docu 





r a 
Stock No 





me of the items 
nts, Guarantee All prices above are quoted wamnettie packed f.o.b. 
n our warehouse, Corona, New York. 


103-02 NORTHERN BLVD., CORONA. N. Y. 
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GUARANTEED GOV'TSURPLUS 


INVERTER PE 
cps/1500VA/I1ph. 













218D. Output 115V/400 
Input 24-28VDC, Made 
by Wincharger. Complete with starting 
relays, hash filters, voltage and speed 
regulators. 6%”x11"x16". Brand new in 
original packing. Stock No. GAC-10 $27.50 





SIGNAL 
“ SUPPLY. 


CORPS 400 Sh nee 
Input 75-80-85- 
400-2600cps. Output sS0VDC, 
VAC/3A. Complete with Oa 

x10". Stock No. APU-85 $9.9 


POWER 








6VAC/DC OSCILLATING WINDSHIELD 
WLPER ELECTRIC MOTOR, Completely 
enclosed 6V electric windshield wiper mo 
tor with gear train which converts rota 
ing motor action to oscillating action. 30 
to 200 (135°) strokes per minute depend 
ing on voltage. 3/16” output shaft. Easily 
installed. Great for hobbyists or moving 
da splay purposes. Shaft has a mechar 
ical output. Makes fine agita r for phou 
graphic use. Draws : x2”. 1% Ib 
Stock No. AMO-92 $1.95 











VEEDER ROOT COUNTER. To 
Panel mounting type. Stock No. VRC. 3 
98 





WATTHOUR METERS 


Watthour Meters 
type watthour 
cycle operation. 4 dials reading 
units, tens, hundreds and thou 
eee of KWH to a total of 9999 
KW! teconditioned and reset 
te O e new Guaranteed 
7 4s high x 6” wiile x 6” deep. 


Induction 
meters for 60 





10 Ibs 

2 Wire types: £ 
amo type H and Type 
1-6. Stock No. MWH 


amp/110v./60 cps./Sang- 
HC eral Electric 






Ge 











3 wire type: 5 amp./110 or v./60 eps./ 

— gamo I he HC Westinghouse type OA 
1 Electric type I-14 Stock N« 

Mw i 33. $6.95 

DELAY LINE. 2 mic: 


osecond (one direc 
tion). 1500 ohms. Bandwidth Ime 

tion tapped. Stock No. ZAL-22 
DELAY LINE. 1% microsecond (one ar 
rection). 1500 ohms. Bandwidth Ime 
section tapped. Stock No. ZAL-18 $1. 49 
DELAY LINE. 5 microsecond (one direc- 
tion) See omens Bandwidth %mc. Stock 
No. ZAL-14 $0.8! 











1000 CPS BA 
Center 
range 





DPASS TRANSFORMER. 
y adjustable over a small 
900 ohms Output 100,000 
alloy shielded 14%"x1%”"x2” 
ZBP- 100 $3.95 





Input 15 
ohms. Triple 
Stock No. 





750 CPS BANDPASS TRANSFORMER. 
Center frequency adjustable over a small 
range. Input 23.000 ohms. Output 226,000 
ohms. Triple alloy shielded. 144”x1%"x2” 
Stock No. ZB 50 $2.49 





me 





3 WINDING EUESE terre aor ee 
Hypersil core. Turns ratio 1 2. 1%” dia 
x2", Stock No. TPF- 166 $1. 93 





ge KING OSC a LATOR TRANSFORM- 
E 1 1 





wo windir Ideal for tele- 
vision sweep osx aiatese Compact. Stock 
No. TFF-64 $0.95 
SLUG TUNED PEAKING COILS. Com- 


pact chas 
band am 








is Mounting type 
flers or as 
dia x 1%” 

5 microhenries Stock No 


Ideal for wide 
low power RF tank 








LRV-96 





175 to 275 microhenries Stock No. LRV-88 
$0.29 
ADJUSTABLE TRANSMISSION LINE. 


Silver plated brass tu 
mission line adjust: 


g§ telescopic trans 
ngth from 58 
High quality 
d of line. Diame 
0.c. Zo equals 255 
tenna mez atchi ng stubs. 
adjustable antenna anten- 
nas, lecher wires, line oscillators, etc. 1% 


lb. Stock No. ZTL-82 $1.95 


| DUBIN ttectronics co. inc. 


103-02 Northern Bivd. Corona, N. Y. 
Cable: “Dublectron, New York’ 
Hickory 6-3066-7-8 





Ide al for 
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| &@ @ eee Ff Re: 


A lL 


POWER SUPPLY, 








NOTICE 


- 



















eceived a ty of new RA-3S8 high voltage power supplies 
POWER onan Continuously v 000 v4 r d-c @ 500 ma. 7.5 kw. RIPPLE: %% @ 100 
ma @ § S00 v @ 100 ma 15,000 + @ 500 ma.: 6,800 v. @ 1100 on 
5,000 v 115 v 60 cycle, single phase @ 125 amp max. output. FUL VE 
BRIDGE RECTIFIE B high vacuum rectif tubes. Designed for continuous aan the 
unit contains a forced air | r intake and output v are fitted with dust filters TROLS: 
include power on on-off switch, filament voltage transtat control, plate voltage on-off 
switch, transtat plate voltage rol, emergency Sosy switch RELAYS: include main power relay, 
filament cireuit relay, time relay r power relay, plate circuit Bango. oe Lip 
METERS: include running time meter on i v ng time meter on power out 
current meters both a-c input and d-« itput oltme ae PROTECTION 
DEVICES: include automatic conde nser witches on doors, and key 
ont pane rr m is ou mae be — supply The equipment is 


interlocks on fr 
a 





for worthwhile savings to you 








=, 


























Weston 20 KV 


REGULATORS 


w 4 KV 
TRANSTAT: 115 v 50/60 cycle 1000 ‘ohms. p per volt Model A 
: doe 100 amps 56s face | ma. F.S. flush type. 
TRANSTAT: 115/230 v 50/60 c calibrated Wuaaa e ee ae 
oe 0-260 v output @ 2.5 Westinghouse precision 
$21.50 | pee pt standoff insulators, 


TRANSTAT: 115 v 50/60 c in- 
put: 0 to 130 v output h A be 


amps. 
VARIAC: 115 v 50/60 c input 
0 to 135 v output @ 5 Corp 
cased $i4 50 


and c 


A-C AMMETER 
WESTON MODEL 476: 3” face 
calibrated to read 0 to 120 amps. 
has 3 amps. full scale deflection ; 
used with 40 to | current trans- 
tormer, which is included. $8.50 


DRY DISC RECTIFIERS 
Continuous Duty Ratings 
3.5 va-c, FWB, 1.8v d-c @ 1.0 


65 ic @ 30 
6.5 va-c FWCT, 2.2 vd-c @ 3. 
. $17.50 2 30 
HW, 200 ma os 





‘Need power factor convection 
reactance? These units are 
rated @ 9.12 mfd., 1265 v 
a-c 60 cycle, single phase 
and have reactance factor of 
5.0 kilovolt amps 
New 

Pyranol ames. 
0-36 v a-c, 


CAPACITORS 0-54 v a-c, FWB, 1.6 amps y ‘c, 

Standard Brands 40 

2 mfd @ 600 v d-c; bat ie 0-154 v a-c, FWB, 600 ma é: = 
$. 0-180 v a-c 


3s 5 mtd 1,000 v d-c, oil net ae es 


1.0/1.071.0 mud’ 3.000 v dc test 


, RS ns 
<s = 
>s = 
2 
So 


1,200 v d-c working, eee SOLA CONSTANT 
sections 1.20 
be ae 1. 25 mid @ 7,500 v wae a 
et wt. 21 Ibs $12.50 

1-0 mid 25,000 v d-c: net we ce 
ibs. (C-107) $36.00 95 at 125 v 50 ¢ input; 115 + 
VACUUM eae oa 5( output: 
mmtd @ ar ae d-c: tubular; 30 os $6.00 250 va. .$18.00 

',” dia. x 6'2”; “clip mounting 60 va 8.40 500 va 34.00 
new, factory packed $4.95 120 va 13.2 

ELECTROLYTIC 


25/.25 mtd @ 6,- 
000 v d-c or .125 
mid @ 
d-c; oil 
mounting bracket; 


500 mfd @ 200 d-c 
wv; 2 insulated ter- 


minals: 2” dia. x filled w/ 





4',” can; mount- pie 35 
ing bracket: new, ewe actorypac' : 

5” x 344” x 94 
factory packed co oe 
(A-1) $ .95 a. ght. : 


) . $3.75 
JF-1 


gaaaes 





All merchandise in “‘as new 
shipping weights. Terms are 30% with order, 





abled | in a steel « abinet w , i sk ans sh« vuntings. § 
a4," wd. Fe 1g NET WEIGHT 2040 Ibs. APPROX. SHIPPING Wr: 2100 Ibs. Detailed 
nation and prices on request 
MOTOR GENERATORS T-102—Filament Laoag ag oe 
G.E. Type CC-21991 input 115 v d-c., American Transformer Co. Spe 
@ 5.7 amps. Output 115 v a-c 60 29106, Type WS .050 KVA, 50/60 
aoe single phase 350 VA. @ c Single phase, 35 KVA test, 
85% $58.00 1% KV D.C. operating. Primary 
G.E. Type CC-21990 input 32 v d-c., 115 V., secondary 5 V., 10 amps 
@ 22 amps. Output 115 v. a-c 60 with integral standoff insulator 
cree, single phase, 350 V.A. oa and socket for 250T, 371, 872 
and 5563, etc. rectifier 
Deland Type CLL-21985 input 115 v tubes $12.50 
d-c @ 4.2 amps. Output 115 v a-c Net Wt. 15% Ibs. Dim. 614" W x 
cycle, single phase 240 VA. @ a 6” Dx 127 H.O.A 
P. F. $47.00 
VOLTAGE | KILOVOLT METERS SPECIALS 


12,000 v/ 


Bo a oo 


condition. Add approx. 20% to net weights for estimated 
balance C. O 


WESTINGHOUSE METER 


MULTIPLIER: | meg: 1/10% 
— wire wound; nonin- 
ductiv - $1.25 


WESTERN ELECTRIC by 
DELAY RELAY: =250A; 
220 v, he es adjustable from 0 to 
1S minw’ $6.50 
TUBE —y 386/ML-3W: 
X-ray rectifier; oif immersion 
type; filament; 10 v @ 11.6 
amps. $32.00 
CRAMER TIME DELAY RE- 
pao type TD2 120S: 0-120 sec- 
nds 115 v 60 c; synchronous 
moter driven; contact rating IC 
amps 115 v: single pole wer 
open $4.9 


125 kv 


G.E. Li NE vanapennne: 
115/230—230/460 v; 3742 KV 








60 c; single phase; Cat. te 
607 . $210 
TUBES 
TRANSMITTING 
750TL $47.5 
730A Magnetron 10.75 
TEveeEnewe 
2021 Min. 1.25 
a ‘é ree 
F G8! 7 
C6A 8.50 
C6) 9.54 
931A Photo-Mult 2.75 
RECTIFIERS 
371B 5 9 
872A 1.7E 
All Tubes New, Boxed 
MICA 
00! mid @ 
25,000 v d-c 
25 amp @ 3, 
000 ke, 18 amp 
@ 1,000 ke, I! 
amp @ 300 ke 
gt 10'2" x 4" x 9 
; oa. height 
t new, factory 


> 
Pere ts OH 





i). $25.00 4g 


cD-1 





All prices f.o.b. Los 


Angeles Warehouse Write for additional detail information on any of the above items 
Tel MAdison 6-539) 


-~and for special q 





1527 E. SEVENTH ST. 


EPCO 


LOS ANGELES 21, 


CALIF. 
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SURPLUS RIOT SALE CLOSEOUT PRICES 














RESISTORS 

























CHOKES 








OIL CONDENSERS 
























































TRANSFORMERS 





















































































































































































26F386—.15 Mfd-4000 
V. DC Each $1.60 3 for peo big Ml ee 
SSS RAYTHEON—UX-9121—20 Hen- | $4.20 Pesee 21.8.8V.23.0A #2 
Ny ry-.110 amps DC sancti ' Ht sealed 25F403—.03 _Mfd-7500 CT—2.4A # —6.3V 

#120KT 10000 ohms—120 w XE ach $1.50 y; ee Each $1.05 6 for 2.254 24—6.3V CTO 8A 

comp w/brass mtg. rod, AYT N—UX-9119—8.5 Henry-.125 ; 4x4 14x5 Each $2.9 

hdware, & insul. New; Ind — re Coat Wciee Henry. 13 10 pyher -7 Mfd-660 V Jefferson Fila. DI6i9i7 ‘H’ sealed 

boxed 3 for $1.00 Dos.” $3.00 en es ae AC—60 cy Each $3.50 3 for $10.00 case PRI-115V-60 cy. Sec -6.3V- 

a RAYTHEON—UX-887D—30 enry-.03 23F 117 —I! Mfd-2000V. DC Each 95¢ 6 2.0A; #2-2.5V 6.0A.- 4%x5 %x2% 
200K ohm 2 t Each amp DC; 12KV RMS test. Each $4.95 | for $5.00 HEELER Each $2.50 
+1% met aiiinea: POR me » | 21F27-G3—30 Muf-330V. AC 60 cycle WHEELER Power K543754- 

Sm cts watt $] doz |} Srv EON os teas 00 cyl can $t.35 | Each $5.95 ; Sees soy Cr AOOMA. 

25K ohm——25 watt navennes—une~-wsEest-laaee waibiadiesecs E.S. shield; 6%4xlx4%. Each 

6 for $1. DC: cyl can. Each 60¢ 10 for $5.00 | TiU—1 Mfd-600V. DC Each 40¢ 6 for WHEELER Fila — K54JK55-2 = 
500 ohm—50 watt (=? ACME—Navy type CCV-30527; 30 Hen- | $2.0 . ‘ H ase. Pri-120V. 60 cy Sec. 
4 for $1. ry-.025 amp. Cased, p’td Each $1.00 ry 3 naa ~~ hh DC (No mig clamps) rege Cova va aan 
7.04 5 
WESTINGHOUSE — CAR30309 — 2Mfd-220V. AC—40¢—6 for $2.00 Eac! ms i628 
Years. id-ainp: eyl can 38¢ 10 tor $3.00 | 6 Mfd G00V. XC Each 708 6 for $3.60 “Tower Fila ee 
B’tub side term’l—.1-.1 Mfd 600V. DC A: £9-99V. CT- 
These Values RETARD COILS Each insul. 25¢—8 for $1.00 10MA:; #2-22V. CT- 
KS 9740 B'tub—.1-.1-.1-400V. DC side term’! 2.5V-10.0A; cased: compact 
CANNOT MID 30 75¢ Each 25¢ 5 for $1.00 on ; : 
b B'tub—top term’l; .1 Mfd: 1500V. Dé ACME—Navy type CCV30526—Pri 
e CHOKE SPECIAL Open frame, x, ins. 35¢—6 for $2.00 125/115/105-60 cy Sec #1-510VCT 
DUPLICATED strap mtg. 10 Henry, 65MA; 230 “| SPECIAL VALUE —- F P Can MA V-.9A; #3-6.3V-.5 
ohm. pon ~n $5.00 electrolitic 40 Mfd. 25V a : 3% Each 2.25 
vy for $1. 00 
LITTLE w Even For 
me a EFUSE SELENIUM RECTIFIER [stock UP NOW SURPLUS. PRICES 
price $3. with all hardware. 3.E. Plates F. W. Bridge; 0-18V. AC; 
New 3 for $1.00 Tt put 0 lav bc; output 12 0 amp; cont RHEOSTATS 
yele; Ctd a a ai ibe Nationally Known Brands 
ut 0-2 y 
NEW TUBES ; Outp DC: TRANSMITTING SOCKETS OHMITE 
teed—9006, 6C4, 1625, 1626 Py with shafts 
, 864, 10Y, 801A pe SoH 15-25 40-60 2500 Ohm—2: 25 watt 
Any 3 for $1.00 Each or $4.00 
COAXIAL RELAY Johnson. National ete., Steatite: 4-5- 500-3000. ohm. 50 watt 
> elm, for ane ents or 8 Pin; .-..... 6 for $1.00 Fach $1.00...... j for 
x Bape Fe ScR ess sw gr ante sore winters i 7 7 n wafer ty ype—-center shield 15 ohm tae. 1 5 ohm 100 watt 
It will pay m small metal case. Complete kit. with oF $1.00 1.000 for $29.00 Jag ee ag 
rappel na aan pl me a Screw driver adjust- ‘25 watt; 25-50 
you to read HY % h m: - “ge noid MIDGET VARIABLES 60-150 ohm a. 50¢; Doz. $5 
every single item B th many apare parts Hammar-Sickles; APC type; 25-75 Otmite M saa R: 3 section 2 tan- 
eee em; each sect 6 ohm; 9.3 amps. 
umfd . Any 3 for oi Doz $3. 30 ae =r $20.00 
a . NEW YORK7,N. Y. + Digby 9-3813 
TEST EQUIPMENT RADAR RADIO 
“ SCR 522 complete.. price on request 
Ts 174/ U Frequency | Meter—20 to 250 megacycles, AN/APQ 13 complete 3 cm radar....price on request a os tun Iu ne ‘and R ‘models price on request 
ith modul original calibration book od } 2 ; sia ae © er ad? 140.01 
and 1000 ke Xtal. Cal ae ie en 30 rene 5 Bove AN/APS 15 complete 3 cm radar....price on request BC 639 r ec nplete Mth Bi ces 638 : phy 00 
cycles ¢” ks | u ike, and built like, the BC 221. Mfg AN/CPN 6 Radar Beacon, - » . $3500.00 se 640 0 to 156 me companion to BC 639. .$500.00 
Allen G. Cardwel Rae a 330.00 AN > Rada “on, 3 ype rans mitter British version of the 

Ts 1OA/APN- -APN 1 test set z 35.00 eTane cane came a we ma '94500.00 BC 640 above and amazingly similar. w/o 

complete with TS 63/AP. 95.00 S Ay ; ‘ PUES ene n sce ceseeseeeees 

TS 19/APQ 5 haces os SG Radar Xmtr-Revr-Indicator . Price on request SCR 274N complet e Price on re« juest 

7s 33/AP- yg tuning. -$150.00 SA Radar Xmtr-Revr-Indicator price on request 44 Sie. ve ay rat ‘and 7” scope $250 

ar test scope 295.00 or of t vo ‘ ype shipboard Xmtr. 250 
TS 69/AP 300 to 1000 me Frequency me 50.00 re a S$ 4 i Sony ie ee poe phone output 350 cw input 220 volts 60 
TS 89/AP AP Pulse attenuation 10 and 10 17.50 SCR 584, in a ds of plugs, cables, | aGvanc ss aionnsi's See «$495. 
vsnaneee 25.00 unction boxes, 3 . Antennas, Modulators, Syn- on ‘ARG 3s channel ViiF, complete ea 
175.00 chronizers, RF ur BC 1206 200-400 ke Setchell Carison ..$ 7.50 
7.50 MAGNETRONS, Magnetron filament s, Magnets, TA-2-DA Bendix 100 watt L t Xmtr 10 

TS 110/AP x x 100.00 duplexers, genanee complete with C . $175.00 
s Wa ttmeter, 35.00 IFF equipment including BC 1237, 4 3- 5 { Bendix 50 watt t Xmtr- Bev é ‘AATC.$ 75.00 

seis 135B Walkie Talkie test set. 45.00 iam ee . 50 watt Xmtr-Revr $ 95.00 

LORS SL SRE MS 3 ‘ =e “ s & bBo’ Supply all 3 ‘units $ 85.00 

Ts Je Py I8A/APS 3 3 cm antenna, p/o APS 15—price on ce tr in stock. .price on request 

1 56E test “meter Weston 1M del : 17.50 Hts 309 Receiver for: remote oes epenian H 25.00 

195 w/w 522............. ompass Te0 F 

1 96 SCR 522 test unit......... 130-00 MISCELLANEOUS pent ‘on request. snd ai congenente 

t 122 Sig. Gen. 15 to 25 and 90 to 130 me $150.00 72° open rack. Western Fl ic ty or R5/ARN 7 similar to above, complete. pr! pst 

« m . ectr ype, 19 ‘ c « ve mplete.price on request 

1 130 SCR 822 Sig. Gon.—Xtal and BCO-100..,.. | Danel «...--..-.+-+00+. aie melas fe i ee Se 

: ttbd ena Bits ace see : ‘ $125.00 ua 149F Holtzer. Cabot Inverter. .-$ 35.00 crafters tains borne receiver 1c mate by Hall 
te dig i eter a for Cc 22 and other set or 50 re 118, ee and many othe price on request se pening power apply — not supplied—6 volts 

aves sees sesso . . utomatic Electric 20 line s bo: i ac and abt 250 . 
196 1 and G Band Signal Generator $ 25.00 eater ch net os ARI TGA Tie ate Ge cana ee soared 
sesensscscesoecees .-$ 25.00 EES Telephones .. 42 M only . $100.00 
1E 36 SCR 22 Fiela test set/with I 139 $ 27.50 APA 10. Panoramic Adapter—for use with the 
D 150637 Signal Generator . $850.00 = -$ ee eae ine repeater : ag request ARR 5, ARR 7 and APR 4 receivers—inputs 
cs é gasoline igine driven generato it > ke 59 C 3 me 
© 100008 Frenncney, eter . $850.00 put 110 ¥. 60 cycles 244 KVA - ens All three nite (ARES ARR? & APA i0)., “230-00 
Sig. Gen. and test set for 10 cm eqpt $850.00 16 mm Training film 50c to $14.50 write for TN 16/APR 4 tuning unit covers 38 to 95 me § 80.00 
“i =e ings Scope.......+. -$100.00 Film Bulletin Bi hbo) 4 tuning unit covers 74 to 320 mc $ 95.00 
r r. 145 to 235 m e . ' t vers 3 
+ hen alte meee Pix edeetaeat “$ 50.00 LORAN: APN 4 and APN 9....... prices on request thee ee ee °° $100.00 

BC 713 and BC 714 Compass receiver test set, CLARKTRACTOR Tugs. ‘ . Prices * request The above units have an I.F. output of iy 
complete with 6° compass indicator—com- 2 KVA Plate Xtmr—AMERTRAN, 110 ¥. me and can be used with either the ARR 5 
plete in one unit pe .$150.00 cy.—-Secondary 6200 volts. (C.T. $5.00 ex ies °s 40.00 1000me. ecciees ry omplete ‘2.380 so. up to 

ete odu ¢ 0 to t mast c. ex s 6 tc, 
ee Mae weouwenny 3 Me er w/m julati on 100 t 5 88.00 sii joan Aes ae — s. os Brera ogy AN/APA 6A Indicator —has 5-25-100 micro- 
seeve CO i t ’ eight norm 0U ft set « t pe vase PY y 

LM Frequency Meter, "Navy type price on req quest —DPrices on request oes 6000. Ge 60 cy aes = —— 5125.00 00 

BC 221 assorted models including AH, AL and - at Ee LEER AERA Tei a! IESAG SP TORK —_ si 
AK—price on i] We have listed only equipment that we actually have in stock. We have thousands of items of typical 

Model 78 Signal =a Stdndard Signal surplus that we coud not list in this ad. If you need large quantities of assorted surplus it will pay 
Measurements Corporation.price on request | you to make a trip to our Jacksonville store and warehouse. 

Model 105, Lavoie Laboratory Microwave Fre- | All mere. handise sub ect to prior sale and prices are subject to change without notice. Everything FOB 
quency Meter, with modulation—price on Jackson KF Perms: 25% deposit, balance COD or Sight Draft attached B/L. Use your business 
request | etteread to write for our Inventory and special bulletins such as ‘‘Radar’’, ‘‘Dynamotors’’, “Test 

Model 199C Signal Generator, designed by 7 Se apidie for’ * 1 ” 

Rac > a , : ae ow ams: Write for ‘‘Ham Bulletin. 
= omeecen Labs and built by Galvin—price Discounts considered for purchases exceeding $1000.00. 
Model 155, Hickok Traceometer......... -$ 75 
Model 11, Clough-Grensal ‘Freaiency ‘oda: | EAST COAST RADIO of FLORIDA 
tor, sweep width 0 to 50 kilocycles....... 75. - i 

BC 949A Range celthrator used —_ BC me sid | 535 7 East Bay Street Jacksonville 2. Fla. 

MINE c2ssasctcsisissesscopsveaies ..$ 45.00 J Phone 5-6328 and ask for Mr. Stephens or Mr. Strickland 
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HOTTEST LIST 
inthe LAND. brim full of 

gp por Gir- 
crait parts, gaagets > 
Rush me your nam= TODAY 


PHOTO ELECTRIC COMPASS 


Kollsman photo electric cc 


@ SEARCHLIGHT SECTION @ 
SELENIUM RECTIFIERS 


AND SPECIALIZED ELECTRONIC COMPONENTS 











VACUUM CAPACITORS 


Standard Brands 


12 Mmfd 20 Kv........ : 
50 Mmfd 20 Kv............... 4.95 


5O Mmifd 32 Kv............+.4. 5.95 
SILVER CERAMIC TRIMMERS 
Type 820-Z 5-20 Mmfd Zero Temp 24¢ 
Type 8: 20 Mmfd Neg. 300 





4e 
Type 5-25 Mmid Zero — 24¢ 
650 33¢ 


2 
AZ 
Type 823-AN 20-125 Mmfd Neg. 


FENWAL THERMOSWITCH 


Ad'‘ustable 
a tedecune $1.25 each 


Normally I= 3 ba 
from — 40° t PF 








OIL CONDENSERS 


2 Mtfd scevDes Bath. .....eeeeeeeeeee 
.5 Mfd 400 V cece 

2 Mid Paik bes Bath. 

6 Mtd 600VD /m 


fee 





.15-.15 Mfd —: 
125 Mtd 27 Kv. 


ELECTROLYTIC CONDENSERS 


cose sof Lots of 
Ca wv Pe Each 100 

Fh Mita -27 250 19.00 
40 Mtd 130 -23 1.80 17.50 
S820 Mfd 350/150 40 3.50 30.00 
20-20 Mfd 400/250 -35 3.00 25.00 
10 Mfd 4s 30 2.50 20.090 
15 Mfd 450 ww 2.50 20.00 
40 Mfd 450 50 4.26 36.00 








model no. 729-B. Contains a li- 
quid filled magnetic compass, a 
light source and a photo-electric 





cell. New ea. $49.95 
800 Cycle Inverter 

PE-206-A. Input 28 VDC—38 A. Output 

80 V. 500 VA. Continuous duty. Mfg. 


by Leland #10494-2386. OD 10'2 x 10'2 
x 6”. Wt. 30 Ibs. Complete with voltage 
sogdints and noise filters. 


New ea. $5.95 





400 Cycle Inverter 


GE#5D21NJ3A. Input 24/32 VDC-35 
amps, output 115 VAC 4.2 amps. P/F 1, 
single phase, 8000 RPM. OD 9 x 5% x 
614". Wt. 12 Ibs. New ea. $7.95 


LEAR ROTARY ACTUATOR Type 111 


1 to 5 RPM. 10 to 27 volts 
AC/DC. Split field series re- 
versible motor. Laminated field. 
Double spline output shaft 
Adjustable limit switches. OD 
8x5x 4". Wt. 414 Ibs. 


New ea. $7.95 


The answer to your remote con- 
trol problems 


AY AUTOSYNS 


These pioneer autosyns will operate on 6-12 
Volts 60 cycle (26 V 400 cy 52V 800 cy). The 
receivers can be used as transmitters. Perfect 
condition. 


y, DUAL INDICATOR 
| 0D6x3'4x3'4”. Wt. 1% Ibs. 
oa 05395 
POSITION 
ee TRANSMITTER 
OD5x2' 2x2'2”. Wt. 34 Ib. 


ea. $1.49 
c>> 
BD 


SINGLE INDICATOR 
Satisfaction Guaranteed or your 














OD4! 4x3' 4x34". Wt. 54 Ib. 
ea. $1.69 
AUTOSYN UNIT 


OD2'4x2'4x2”. Wt. 4 oz. 


ea. $1.49 





money back. 


Hundreds of bargains in our free illustrated list. 


DICK ROSE ERECO 


2912 Hewitt Ave. Everett 20, Wash. 





























Full Wave Bridge T ridge Types 
sae ys se Full Wave Bridge Types Full Wave B T 
wu 
e-isvac @-13°VDC Quspur Input Output 
Type¢ Current Price esavAc Wbc | | @-36vac @-26*VDC 
B1-250 250 MA. $.98 Types —‘Current Price 
B1-500 500 MA. 1.95 B3-150 150MA. $1.25 Types §=© Current = Price 
Bl-1 1 AMP. 149 B3-250 250 MA. 1.95 B2-150 150 MA. $.98 
B1-1X65 1.5 AMP. 2.95 B3 600 MA. 3.25 *B2-220 220 MA. 1.25 
B1-3 3AMP. 3.49 R35 5AMP. 13.95 B2-300 300 MA. 1.50 
B1-5 5 AMP. 5.95 B3-10 10 AMP. 24.95 B2-450 450 MA 1.95 
B1-10 10AMP. 9.95 B2-1 1AMP. 3.95 
Bl-15 15 AMe. 13.95 sogee jutput B2-2 2 AMP. 4.95 
B1-20 20AMP. 15.95 @72VAC 54*°VDC a 3 ane. $38 
Bi-ao | 3OAMP. 39:38 Type? = Current = Price B2-10 10AMP. 15.95 
Bin) SAME. 3-3 | Bran cons... 255 | | Bees RAMP 238 
persherersinh alco R45 BAMP. 17.95 — ‘ 
Be10  10AMP. 3295 | eS 
Input Ou jutput 
o-118VAG 0-110*VDC 
Three Phase Bridge Types Tyre# Current Price 
os mpu gost put Slonim CENTER TAPPED TYPES 
oe 6 - 130° VDC Bé6-250 250 MA. 2.95 ee 
arf Cucsent Price Bi MA “95 Output 
4 aMP $32. 2.98 B6-3 3 AMPS. 18.95 1 SiaVvac @-8*VDC 
$By-15 15 AMP: 3. 00 Be-10 10 AMP: 3e:38 
it Output Input Output 
0-234VAC @-250*VDC 0-234VAC @-180*VDC 
sare Current Price Type? Current Price 
[a (. Sse BI3-5 SAMP. $54.95 
3B13-15 15AMP. 120.00 B13-10  10AMe’. = 69.95 
EEA RIT 








* Select Proper Capacitor From List Shown Below, to Obtain Higher D.C. Voltages Than Indicated 





RECTIFIER MOUNTING BRACKETS 











































ee Pee A ate B6, and Type Cl neewees -f -_ poche RECTIFIER CAPACITORS 
WU RSEMRUE, go sc.cccaccavivstsonsscannces cee Seaeneee 
CF-13 6000 MFD 10VDC $2.49 
Saris 3000 tt 12VDC 1.69 
Rectifier Transformers Srae sane 7D aay aS 2.38 
RECTIFIER CHOKES CF-3 1000MFD 25VDC 1.69 
All Primaries 115VAC 50/60 CF-4 2X3300MFD 25VDC 3.45 
Cycles Type Amps. Price Cr-5 “1500 MFD 30VDC 2.49 
Types Volts Amps. Price HY2 .03 Hy 2 $2.2! CF-4 4000 MFD VDC 3.25 
XPi6-12-15 2 $3.95 HY3 03 Hy 3 2.95MICF-?7 3000MFD 35VDC 3.25 
TXF36-2 36 2 3.95 CF-8 100 MFD VDC. .98 
TXF3i 5 4.95 HYS 02 Hy 5 3.250 CFiv 500MFD B58O0VDC' 1.95 
TXF36-10 36 10 7.95 HY8X5 .02 Hy 85 7.95MCF-16 2000 MFD 5OVDC 3.25 
FRA Of ER | [me soras’ so soacet, BRMER IBVBe 1B 
i HYI2 0? Hy 12 1299MICF-11 100MED S50VDC 2:35 
All TXF Ty are Tapped HY15 .015H . iC 2.49 
to Deliver 32, Bt 36 Volte. “ 
VARIABLE AIR TRIMMERS METERS 
Standard Brands—Screw Driver O-15 MA.D.C. Weston #506 2’ Rd $2.95 
Adjustment O-50 A.D.C. Weston #301 fd Roe Enclosed shunt 5.5@ 
Lote of Lots of bets D.C. West., w. shunt, 2" Rd., aircraft 
100 
_5 MMF $2.90 $27.00 cares, A.D.C. West. w. ‘shunt, 2%" Rd., aircraft 
og MMF 20 oe Oy ee rrrrrrerrrrerrrrrire . 
160 aa > ri Pr pa 9-30 ax x mA tt 4 ae tenn aircraft type ; ° 235 
NLD .' 7 4 
140 MMF 4.90 47.00 0-300 V.D.C. 2" Rd., Bake Case............... 2.95 























ELECTRONICS — April, 1949 


ATTENTION ! ! ! 


by ry EXPORTERS, SCHOOLS 
GENCIES, LABORATORIES 
Our ‘ane et is at your service to a 
the application of rectifiers to your specific 
quirements. 


Write for quantity discount on company letterhead. 
4 











To avoid shipping errors, kindly order by type #. All prices subject to change without notice. 


Minimum order $3.00. No C.0.D.’s under 
$25.00. 25% deposit on C.0.D. Add 10% 
for Prepaid Parcel Post and handling. Terms: 
Net 10 days to rated concerns only. 


Orders Promptly Filled From Our Stocks 
All Prices F.0.B. Our N.Y.C. Warehouse 


+- OPAD-GREEN COMPANY ++ 


71 Warren St. 


Phone: BEekman 3-7385 


New York 7, N. Y. 
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BRAND NEW 





SELECTOR SWITCHES 


NATIONALLY KNOWN 
MERS. 





~ 
i 
? 

oF 


Se ee 
o 


Type 
ceramic. . 
ceramic. . 
bakelite 
bakelite 
ceramic. 
bakelite 
ceramic. . 
bakelite. 
bakelite. . 
ceramic 
ceramic 
bakelite. . 
ceramic. . 
bakelite. . 
bakelite. . . 
ceramic... 
bakelite. .. 
bakelite. . 
bakelite 
ceramic. . 
bakelite. . 
ceramic... 
bakelite 


“3 


Rowwrn 


Lad 


BRDMOANS awww 
. 


—_— 


bakelite 
ceramic 
ceramic 
ceramic. . 
bakelite 
bakelite 
bakelite 
bakelite 
bakelite 
ceramic 
bakelite 
ceramic 
bakelite 
bakelite 
ceramic 
ceramic 


~ 


ANON AWN —AWWWWW KUTT aWNN BWW 


_ ~ 


*Adjustable stops 
(Special prices to quantity users. 





“UHF” Coax Cable Connectors 


0) Oe GL- 


83:1" 83-106 83-1SPN 
Cat.No. Army No. Type Price 
83-1AP M-359 Angle Plug $.39 
8-1D = PL-271 Nee po 25 
8&-1F PL-274 Feed Thru 1.15 

1 so- Receptacle .39 
83-I1SPN PL-259A Plug 


83-22SP UG-102 U Twin Pluz 45 
(Special Prices To Quantity Users) 





161 Washington St., 





’ 
U.S. GOV'T 
SURPLUS 
< JONES 
> CONNECTORS 
S- #4 $.19 | P-333-FHT.. .94 
P-306-A 12 
S-306 AB 13 | P-402-SB .24 
P-306-CCT-L .24] P-404-CCE.. .38 
S-306-FHT.. .18] S-404-AB... .29 
P-308-FHT-L .25] P-408-LAB.. .24 
P-312-AB 19] S-408-LAB . .33 
$-312-AB -22} S-408-CCT.. .60 
P-312-CCT-L .33 
P-315-FHT.. S-2408-LAB. .33 
P-315-EB... .27| S-2408-SB 46 
P-315-CCE = $-2412-DB.. .60 
P-508-CE... 2.00 
P-510-CE... 2.38 
S$-510-CE.. 2.38 
P-510-SB... 2.09 
$-510-SB 2.09 
P-512-CE... 275 











P-101-1".... it D MOD.27 
P-101-}".... .24 





THE BEST BUY EVER 
SPECIAL 
5 . NG g. April wage 
in lots of 
ea. 100 or more 


Oil Filled METAL TUBULAR 
.006 MFD 600V Standard Brand 








JONES 


re) P 
BARRIER STRIPS ROP 


Cat. No. Price , Cat. No. Price 
4-140-Y $.20 | 11-141-Y¥ 66 
5-140-Y .25 | 12-141-Y 72 
140 .27 | 13-141-Y.... .77 
10-140-W.. .46] 14-141-Y.... 83 
10-240-W -33 | 15-141-Y 89 
4-141 .19 | 8-142... 42 
4-141-(|W .26 | 12-142 62 
4-141-W 27 
5-141 .24| 4-151. 1.12 
5-141-Y 32 | 5-151. 1.39 
6-141-Y 38] + 
7-141-Y 43 | 4-152 1.63 











Bit -6,-N. Y. 

















GUARANTEED 











FAMOUS 
MAKES 
MOST WITH CERAMIC 
PILLAR INSUL. 

.1 Mfd—3000 vdew . $0.75 
.25 Mfd—3500 vdew . 1.18 
1.0 Mfd— 500 vdew 2B 
1.0 Mfd— 600 vdew 35 
2.0 Mfd— 400 vdew 35 
2.0 Mfd— 600 vdew 39 
4.0 Mfd— 500 vdew -59 
4.0 Mfd— 600 vdew 69 
6.0 Mfd— 400 vdew 75 
6.0 Mfd— 600 vdew 79 

10.0 Mfd— 600 vdew 98 
14.0 Mfd— 600 vdew 1.44 
15.0 Mfd— 600 vdew 1.87 
15.0 Mfd—1000 vdew 225 
44-4 Mfd 400 vdew 3 sec. 4 prong 
plugs in can 4)” highx 3” Diam. $1.49 






Oil filled 
033/400 V--17¢ 
05/200 V~-23¢ 
05/400 =V—19¢ 
.05 /600 V—2l¢ 

1/200 V—17%¢ 
-1/400 V—20¢ 
5 400 V—23¢ 
5/000 V—25¢ 
10/200 V—22¢ 
10/600 V—30¢ 
2.0, 600 \V—40¢ 
2.05, 1500 V —33¢ 


2x.1/600 V—29¢ 
2x.1/1000 V—3l¢ 


Electrolytic 
4.0 /50V We 
25/25V 22¢ 
2E/50\ Be 
25 75V Qe 
50, 25N 23¢ 





‘G capacitors 


Famous makes 


bathtubs 
.1 /600 
15/600 
25/200 
25/400 
ms 600 


facia 
| 


2x.16/600V— 
2x.25/600V— 


3x.05 /600V—- 
3x.1/600 V— 
3x.25/800V— 
3x1.0/100V 


Bathtubs 
200/12V 
300/6V 
2x10/25V 
2x200/9V 


t 


S833 peeeeppeRsses 














Rotating Radar 
Antenna AS-18A/APS 


- @ real bargain for use in tele- 
vision and “ham” beam antennas, 
radio and television relay networks 
and experimental V.H.F. work. In- 
cludes rotating joint, J-67/APS-15 
junction box, RE-5/APA-13 relay 
box, MX-160/APS-15 heater, CN-18/ 
APA-14A torque unit, 28-volt D.C. 
drive motor. Reflector diam. 28.5". 
Shipping wt. 196 lbs. $2 50 

ea. 
net F.0.B. 


SOUTHLAND AERO SUPPLY 
Company 


Box 868, Dept. B Norfolk, Va. 




















“UG" TYPE CONNECTORS 





Army “AN” No. 
UG-12/U os 
UG-18/U 
UG-21 ea. 
UG-24/U 
GET ON it PREFERRED MAILING 
List F HAD Te FE ITEMS 
All p no. FT. €. 
Open ounts to rated comcerna 
All prices subsect to change without 


notice 


SAVE WITH NEW SURPLUS 


ER MOGULL \o| © Fam |. | @n 


WOrth 


4-0865 


SAVE AT AMSCO! 


ig ay REFLECTORS—I5” spun alum. 
Alzak fin. for 1200 Mc. up.............. or. 
PHASE SHIFT CONDENSERS—2 sections, 
split stator 4-15 mmfd. silver plated....... $. 
CAPACITORS ELECTRO. 40-40 250 volts So ” 
OE wn see er ssrccvcvevecessssesesssseeses 
VIBRATORS—7 we Pi tho 2 Tor volt for GE = 


“ TER Bonde’ 0- 200 DC 

MILLIA Beede 0-1000 Bo: 
METER aaetireee Full Wave.. 

DU tiKesnesensceae 

WIRE- mouse RESISTORS vitreous enam- 

eled 10 watt 1, 40, 100, 200, 2000, 10000 and 

—_ o 25 Watt 12, 1000 and 5000 





" aval 1949 Catalog Write Today 


AMERICAN SALES CO. 


1811 W. 47th St. Chicago 9, Ill. 











What is 


Your Problem? 


Do you need competent men for your staff? Men to fill executive, 
sales or technical positions? 


Or are you one of the readers of ELECTRONICS seeking employ- 
ment in any of these capacities? 


Or are you looking for—or offering—a business opportunity of spe- 
cial interest to men in the industry served by this publication? 


Or are you seeking buyers for surplus used equipment from your 
plant—or to buy such equipment from other plants? 


The solution of any of these problems can logically be found first 
among other readers of —ELECTRONICS. You can get their attention 
—at small cost—through an advertisement here. 


TRICKLE-CHARGER OR FIL. 
TRANSFORMER 


Pri. 115V, 60 cycle AC. 

Secondary tapped at: 

9-10-11-12 & 13 volts 
at 1'2 amperes. 





Truly an outstanding value! 
See 8 6p 
SAN FRANCISCO 
RADIO & SUPPLY CO. 


1284 Market St. San Francisco, Calif. 














TO HELP YOU... 
find equipment you need 


“Searchlight” Advertising 
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NEW TRANSFORMERS 
And CHOKES BY 
POWER CONVERSION CO. 


TRANSFORMERS 


INPUT: 115/230 V.A.C. 50 « ye les. OUTPUT 
2500-0-2500 V.A.C. (2000 V.D after choke input 
filter at 500 MA.) EH-102 eens $39.75 


= Sart yf TRANSFORMERS 
. A.C. 60 CYCLE INPUT: 
ou mm. 50-0-750 V.A.C. (600 V.D.¢ 


rr} 
choke input filter at 250 MA.) r ludes 6.3 V 
V 











winding at 5 amps and 5.9 winding - va 
amps. EH-106 $7.95 
OUTPUT: 625-0-625 V.A.C. (500 V_D.¢ after 

choke input filter at 250 MA Includes 6.3 V.A.¢ 
winding at 5 amps and 5.0 V.A.C. wi nding at 4 
amps. EH-107 $7.35 
OUTPUT: 600-090-600 V.A.C. at 250 MA. 12 V.A.C 

at 3 amps; 12 V.A.C. at 2 amps and 5 V.A.C. at 

amps. Designed for Army surplus transmitters. 
H-108 6.90 
= TPUT: 250-0-250 V.A.C. at 60 MA 24 V A.C. at 
6 amps; 6.3 V.A.C. at 6 amps. Designed for Army 
surplus Receivers. EH-109 -$3.00 
OUTPUT: 6.3 V.A.C. at 6 amps. EH-110...$2.25 
OUTPUT: 2 amps. EH-111 $2.25 
OUTPUT 10 amps. center tapped 
and shie’ unting insulated for 
continuous operation at its. EH-113.$4.20 
CHOKES: 
EH-115—8 Henries at 500 MA. filter choke, 5,00 
volt insulation $8.67 
20 Henry 500 MA winging choke 
ulation $8.37 
ries at 700 MA. filte hoke, 7.50 
ion . $12.90 
EH -118—5 - Henries at MA. swinging choke 
7,500 volt insulation $12.45 
ALL ABOVE ITEMS BRAND NEW 
NOT SURPLUS 
METER SWITCH 








GASOLINE GENERATORS: 
HOMELITE ENGINES Consist 
‘ ret 





HP it a 











$39.50 i 
‘ n t f ry 
by a 
ne app 2 til 
ri ( i 7 ‘ 
No. EC 1 Tested 
$79.50 
INVERTER 
MG-149 F 
Input 24 Volt DC; Outp 
26 Volt DC, 250 VA 4 
vole ; 
VAL A t 
r 1 A efinishe 
‘ T 1 $14.9 
TRANSTAT VOLTAGE REGULATOR = 20144 
NE w oe $9.95 
MOTOR CONTROL RHEOSTAT STANDARD 
BRAND Heavy duty ' D-150 
150 Watt, 8.28 ot $1.75 
GENERATORS 
Input Output Stock No. Price 
9V. DC 405 V.95 MA DM 635 X $3.95 
9 V. DC 450 V. 60 MA/with 
Blower D 9450 3.95 
12 V. DC 220 V. 100 MA D 402 3.95 
12 V. DC 440 V. 200 MA D 401 7.95 
12/24 V. DC F/No. 19 MARK II P/S No. 3 9.50 
12/24 V. DC 440 V. 200 MA & 
220 V. 108 MA D 104 9.95 
12/24 V.DC 500 V.50 MA USA/O151 1.95 
13/26 V. DC F/BC-645 PE 101 2.95 
4V. DC 230 V. 100 MA DM 20 3.95 
28 V. DC F/Comm. Receivers DM 32 1.95 


All fy ae 
© 25% Deposit on C.0.D. 


FAIR RADIO SALES 


132 So. Main St. Lima, Ohio 


3 Ame E 
F.0.B., Lima, 0. 


Ccmital Calle and Ccnuuliins 
Sound Fh é [! AA W Approved !! 

















E TT 
= “UHF” COAXIAL CABLE 
: CONNECTORS 
RS LS 
Fa mo 5 
| 
83-1R 83-1T 
e- Price 
scrip- per 
No. An. No. tion Each 100 
83-1SP (PL259) Plug 35¢ 28¢ 
83-1SPN (PL259A) Plug 35¢ 28¢ 
83-168 (UG176U) Reduc- 15¢ 12¢ 
ing adapter. 
83-1AC ap 67T¢ 60¢ 
and Chain 
83-1BC Cap 38¢ 34: 
and Chain 
83-1H (UG106U) Hood 12¢ 10¢ 
83-1R (SO239) — 35¢ 28¢ 
cle 
83-1AP (M359) Angle 28¢ 22¢ 
Adapter 
83-1T (M358) Ga $1.25 $1.12 
nector 
> 83-1) (PL-258) ‘i 85¢ 70¢ 
m tion 
83-22R (UG103U) a gl 50¢ 40¢ 
tacle 
83-22SP (UG102U) Plug 50¢ 40¢ 


COAXIAL CABLES 


~~ A ESE S SEA OI == 





RGSU per 1000 ft... $70.00 
RG6U per 1000 ft. 120.00 
RGTU per 1000 ft... 70.00 
RG8U per 1000 ft. . 40.00 
RGOU per 1000 ft. . 135.00 
RG10U pef 1000 ft. 90.00 
RG11U per 1000 it. . 100.00 
RG12U per 1000 ft. 175.00 
RG13U per 1000 ft. 125.00 
RG18U per 1000 ft. 320.00 
RG22U per 1000 ft. 120.00 
RG27U per 1000 ft.. 290.00 
RG29U per 1000 ft. 37.50 
RG34U per 1000 ft. 175.00 

54A/U per 1000 ft. 60.00 
RG54U per 1000 ft. 65.00 
RGS7U per 1000 ft. 75.00 
RGS58U per 1000 ft. 59.00 
RGS9U per 1000 ft. 45.00 
RG62U ..per 1000 ft... 50.00 
RG71U per 1000 ft. 175.00 


Prices based on @ minimum quantity of 500 ft. 
or cut lengths edd 507, 
5 oMODMM OMAR LT TTR PME ttt angen i 


u4uuanti 


Mth 


HMNVAMEN ALTLLIODL Abe 








ay 





mnt 





tid 





HAA EADRA ALA ENE TTA ON 


UG TYPE CONNECTORS 


Deduct 10% from prices shown 
on orders of 100 or more per type 








Lift Ebetrenic Sule 


91 Gold St. 


: Digby 9-4154 


$ Press, | AN # Prices. 

1.14 UG- 97/0 3.50 

1.56 | UG-98/U 1.55 

1.45 | UG-100/U 2.34 

1.14 | UG-101/0 — 2.95 

1.56 | UG-107/0 2.25 

1.45 | UG-108/U 1.75 

1.14 | UG-109/U 11.75 

1.56 | UG-114/0 1.50 

1.45 | UG-115/0 1.35 

1.25 | CW-123/U 45 

1.05 | UG-155/U 40 

99 | UG-154/U0 3.75 

1.28 | UG-155/0 3.75 

1.38 | UG-156/U0 4.25 

1.45 | UG-160/U 1.90 

1.17 | UG-160A/U 1.55 

1.2% | UG-167/U 2.25 

1.41 | UG-173/0 130 

99 | UG-175/U 115 

1.05 | UG-176/0 15 

09 UG-188/0 1.30 

1.08 | UG-201/0 1.22 

1.38 | UG-202/0 2.75 

1.34 1.02 

"99 28.50 

1.26 | 4.50 

1.29 | 4.50 

2.25 3.35 

2.34 8.70 

1.22 | 3.10 

1.75 | 6.50 

30.00 35.00 

35.00 | 2.00 

28.00 11.75 

35.00 2.20 

28.00 2.50 

30.00 2.75 

99 2.50 

163 1.25 

2.75 | 1.45 

1.70 4.50 

1.90 | 1.82 

1.30 | 1.85 

2.05 | 1.12 

1.80 | ‘95 

28.00 | 1.05 

1.50 2.60 

1.65 1.50 

1.69 1.98 

1.40 1.12 

1.17 ‘85 

95 1.05 

1.05 2.03 

1.25 | 4.70 

1.05 5.75 

1.10 | UG-352/U 6.00 

1.35 | UG-287/0 5.25 

1.25 | UG-270/0 6.50 

UG-93A/U 1.45 | UG-259/U 4.10 

UG-94/ 1.25 | UG-279/U 2.40 

UG-94A/U 1.05 | UG-157/0 4.25 

UG-95/U 1.10 MX-195/U _.55 

UG-95A/U 1.35 | UG-197/U _—_ 5.25 

UG-96/U 1.25 UG-235/U0 38.50 

UG-96A/U 1.45 

{UPN ELAOETL ATOLL ONES PEROEOEN ANN SUNNREN NI on H RAEN PPT PRES ve nyyonpeNAnaDeDEON Gane saeneipenge ny: 
Be VE RY. 




















GIBSON GIRL ANTENNA Dore 
— enna = Pate he 


for hee n = 





S rais 
spe jal 
and a search ight ” ki 
BUFFALO RADIO SUPPLY 
219 Genesee St. Buffalo 3, 


gen generat 
tion 





N.Y. 


rl Tr ansn r. This kit 








ELECTRONIC TUBES 


JAN-CATHODE RAY-UHF-H.YV. Rect.- 
SPEC. PURP. 


3DPI $2.35 304TH $3.45 800 $ .98 
4API0 3.85 371A/B 98 | 864 19 
SAPI 2.75 393A 3.95 | 878 2.45 
5SAP4 4.75 12GP7 11.95 1624 1.49 
S5BP4 4.65 | 408U 09 | 1630 94 
5CPI 2.75 434A 3.35 | 8013 1.90 
9GP7 6.75 | 2X2A -68 | 9006 32 
9MP7 - 6.75 | WL-468 9.75 | 6AC7 70 
MW22-2. 4.85 | 559 -89 |} 2x2 45 
On all orders over FIFTY dollars DEDUCT 2 
Regular credit terms to rated buyers 


Gould Green 


107 West Broadway, New York 13, N. Y. 





D. C. MICROAMMETERS 


9-100 ua. 4” sq. G.E. DO 68 . .$12.00 
0-100 ua 4%" round Weston 643. -. 14.00 
0-60 ua 4%” round Losey 643 15.00 
9-200 ua 3” sq. G.E. - 8.00 
0-50 ua 3 sq. G.E. BS Hy evuaane 12.00 
R. F. MILLIAMMETERS 
0-100 Ma 8%” r. Weston 425 .....$11.00 
0-120 Ma 2%” r. Weston 507 .... 7.00 


0-10 Ma 4%" r 
3-2 Ma 4%” r. 


feston (vacuum) 22.00 
Weston (vacuum) 26.00 


A. C. VOLTMETERS 


0-300 v 3%” r. Weston 476..... . $8.00 


Precision Electrical Instrument Co. 





146 Grand Street New York 13, N. Y. 
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SAME 
DOUBLE sTACK 


AT-49A/APR-4— (300 to no. MC) 
AT-38A/APT—(70 to 400 MC 


RADAR ANTENNAS 


YAGI ANTENNA—ASB Radar 5 element wide spaced array (450 to 560 MC). .$ 7.00 
with Sperry type F hydraulic servo controls for remote rotation. 

ED ASB YAGI—same freq. consists of two 6 element beams. ‘$12.70 

SAME with hydraulic servo controls for remote rotatio 

DOUBLE STACKED ASA YAGI—two 6 element beams (370 to 430 MC)...... $29.40 

SAME with hydraulic servo controls for remote rotation 











GENERAL ELECTRIC 
FG-172 THYRATRONS 
Brand new in original cartons. This 
tube is used in many a con- 

trols. FULLY GUARANT 
SPECIALLY PRICED AT $14. 80 EACH 


$10.00 each in lots of 10 





WESTINGHOUSE 
HYPERSIL Transformers 


Pri, 115V 60 cy % KVA—Sec. #1 240V 
at 156A, Sec. $2 240V at 156A, Wt. 
BO IDS on ccceccccvcccerseces ea. $11.50 


$10.00 each in lots of 10 














HYDRAULIC SERVO CONTROLS 


Type 1—Sperry type F (or equivalent) for transmitting rotary motion 
Type 2—SAME except receiver produces linear motion. Either type $20.00 per set 
(transmitter and receiver). $17.85 each in lots of 10. 





PHASE SHIFT CAPACITOR—4 Stators, single rotor 


 aewee $1.92 each; 10 for $16.75 





200 WATT WIRE-WOUND 
Ferrule Type RESISTORS 


Fixed taps at each 10% of full resist- 

ance value. Dimensions 1%” dia. x 

9%” long 

25 ohms 200 o 500 ohms 2000 ohms 

50 ohms 300 sey 1500 ohms 5000 ohms 
77¢ each, 10 for $6.10 








GENERAL ELECTRIC 
AMPLIDYNE Motor-Generator 


Consists of G.E. model 5KC67BB475 
1HP 115V 1 ph 60 cy 11.5A 3450 RPM 
continuous duty motor coupled to G.E. 
model 5AM65FB31 250V DC 2A 0.6KW 
3450 RPM Amplidyne generator. 


BRAND NEW $97.50 











WRITE FOR LATEST BARGAIN BULLETIN 


LECTRONIC RESEARCH LABORATORIES 


1021-23 Callowhill St. 


New Location 


Phila. 23, Pa. 


Telephones: MArket 7-6590 and 6591 

















4 Tube Flashing Bomber 
Induction Heater 


An outstanding value. Raytheon induction 
heater. Radio ee gd generator 1000KC, 
1.2 KW. Input 550 V. 3 phase, 60 cy. 
Complete with tubes, 2 type 866 and 4 
type RK-38. Can be easily converted for 
110 V. AC operation by means of trans- 
former. Used, but like new. Quantity 


limited. $165.00 each 
ELECTRO SALES CO. 


110 Pearl St. Liberty 2-5589 Boston 10, Mass. 


ae 











VIBRATOR TRANSFORMER 
Primary, 6.3 volts. Sec. 
450-0-450 AC. at 135 
‘ma. Also 25V_ bias 
* winding. 






A wonderful buy on a 
~ beautiful item . . 


Fully potted—grey finish— $1 95 
manufacturers quantities. 
SAN FRANCISCO 
RADIO & SUPPLY CO. 


1284 Market St. San Francisco, Calif. 








ELECTRONIC TUBE-MAKING 
MACHINERY 


For manufacturing radio tubes, electronic 
tubes, cathode-ray tubes, lamps. New and 
used. Reasonably priced, satisfaction 
guaranteed. 

yyy ee SALES CO. 





67 E. 8th New York, N. Y 


SHEET METAL MACHINERY 
NEW and Used — Brakes — Shears 
Forming Rolls — Folders — Punches — 
Di-Acro, Pexto, Niagara & Whitney Equip- 


ment. 
R. D. BROOKS £o., INC. 





361 Attentie. + _ Mass. 








HIGH-VOLTAGE SUPPLIES 
DEPENDABLE LABORATORY EQUIPMENT 


Circuits of tatest design © Superior construction 

2 Me 6 Kv, 115-volt a-c input ...$18.50 

o 6 Kv, 6-volt d-c input .. $28.50 

3 ‘e 30 Ky, 115-volt a-c input ee | 
MODULATION PRODUCTS COMPANY 

202 East 44 Street, New York 17, New York 














ELECTRONIC EQUIPMENT & sewn 


fyb gd hat Magnetic—1l10V « 


i Contacts 
440V 25A T ° $11.25 
OUTLET BOXES. ed cover pies 85¢ 
RECEIVER- TRANSMI ITTER 6......$6.50 


Highly GT ‘er pakelite meine 030x42x48 










A 

Sa. Bakelite case—4”-0-5 
Precision WW a 
k-800k-556.4k 





VOLTAGE REGULATORS 110 or 220v in 
w $45.00 








VARIACS 5V 

ripe yy ep-up pdown 110 to 220 with taps 
OW and 800W. Ne 

MAZDA “LAMPS 19YA.19A 








+ i 
Bakelite cahere 


1/1 Sxl/4.. $2.00/M 

ving SEN. 27V 100A input—115V 400 cycl 
5 x $45.00 

POLAROID" FILTERS—90 deg rotation a 
. $2.50 

GUNSIGHTS N3C— $2.50. Mod and 
Kl $8.50 
Rubber pressure hose—Sply--3/16x/8 8¢/ft 
GASOLINE GEN., 10KW Onan-110-220v 60 
. ° $650.00 

KW Onan 220V 3 phase 60 cy $2000.00 
ice MACHI NE. HP ammonia York ndenser & 
$350.00 

Little Bear eens 75¢/at. 
Rubber Cem $2.00/gal 
BATTERY CHARGERS. 10bat A $18.00 
CO, Fire Ext. 1.4 lbs ae $7.50 





TURBO GOVERNOR —type B- Max R Pr M 2780 Heong 
wees SOCK ETS——moulded-holes ea 
opr er phe ne type ens DT—gold contacts— 
12,000 1 ea. 100 ¢ re 
POLARIZED RELAYS WE ‘D- 16 481 oe ea. 
NICHROME WIRE 236 DSC I t 
SPARK GENERATOR for fine. hro’ ".90¢ 
TUBE PARTS AND SUPPLIES 
Bulbs—TL6AK1¢ 10¢ ea 
Getters-Kemet Types 677-6613-P-0558 20me 
75¢ /1000 
Ni ribbon so cg Carb, 010x1 75¢/Ib. 
Tungsten lead evera Zes $45 “ M. 
Transformers and ‘chokes many ze ‘ 
Cold test chamber equipped with tem humidity, 
and altitude mitrols, w — records 
Photoelectric relays, - -$5.50 
Dynamic mic and head ‘ot Sound power $3.75 
GLASS TUBING 25c LB. 
26 B 4602 0035 772 800 Ibs 
35 A 7110 36030 040 772 ‘ 1500 Tbs 
34 B-34 D 772 3520307040 1350 Ibs 
49 Tube 050-060 390 Ibs 
22 A 772 562 020-035 a 500 Ibs 
772 Cane 0 Ibs 
27 772 55= 040-050 150 lbs 
27 B 0038 542 O40. 050 . 100 Ibs 
27 B 772 44> 040-050 40 lbs 
54 0242 754564 0 Ibs 
255 =270 40=310-025 220 Ib 
OD. 1508-01726 wall .022-.031 21 Ga .001 THO Ths 
23 A G 12 Ga23 542 039-050 50 Ib 


ELECTRONIC PRODUCTS 


ST. CHARLES, 





1/15 HP. REVERSIBLE MOTOR 
1 3685 


” POSTPAID 


Add 25¢ 
if West of 
< Miss. River 


115 V. A.C. 1600 R.P.M. brand new, complete with 
capacitor miss ome wheel adapter. Intermittent 
duty. small tools, displays, fans, 
grinders, sattahaes. radio antennas, model rail- 
roads, driving small machines and home use. 


SEND CHECK OR MONEY ORDER 


HOME TOOL APPLIANCE CO. 


130 FLATBUSH AVE., BROOKLYN, N. Y. 














ELECTRONICS FOR LAND, 
SEA AND AIR 


RA-62 Mallory Power Packs; 

AN/CRC7 VHF Handitalkies, 140.58mc; 

BC730C Constant Volt. Amplifiers; 

TCE-2‘s, MG, starter, 6 coils; 

Fed. Tel. and Radiomarine Receivers; 

CRT-3 Gibson Girls, 2 Channel; 

AN/TRT-1 50 watt trans. 12 or 24v. 6 xtal 
27-40mc. Remote work, Comm. measure- 
ment lab: Etc. 


Subject to prior sale, inquiries invited 
GEORGE BELLING 


4107 Brookdale Ave. Oakland 19, Cal. 
Kellogg 2-1640 
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MARKER . _RSCEIVER 


ONLY $4.9 












1 | “= | BUFRAD 
This as a regulation 
marker beacon receiv CAR 
r designed for re 
ception of modulated RADIO 
signals on the 75-MC 
band authorized by AN- 
the « variable 
tuning permits cover TENNAS 
age <¢ MC 4 
without circuit All of our 
car radio an- 
tennas are 
indicator lamp on the | = = tri- 
instrument panel and no adjust pie piatec 


8 
m ent 8 are necessary during operat 
ply turn the set on 

the set can be a 



















*s ide 
housed in a 
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itself in 


plated 
sity for 





















f a 
3 broken tubes 
f 


-+- WORLD WIDE MAIL 


ACRO 
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CRADLES 
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RADIOMEN’S HEADQUARTERS 














he set samen toa STEATITE VARIABLE 
handsome aluminum cabinet ren | ; ‘hy h CONDENSERS 
a a ' 
li fit- 
AUTO-TRANSFORMERS—Steps up lily, | unc. | Ideal for high-frequency applications in 
Fic. TRANSF.: 6%, 2) Amper—si.gg: | SIDE COWL | Ant types have standard i" dis. shafts 
Universal Output Tratis. § Watt—89ei 1 _ BR-1. 8 10 mmf $.35—10 for $2.90—100 for $23.00 | 
Watt—$ ; 30 Watt—$!.69. AUDIO peter gers oe". j 15 mmf $.35—10 for $2.90—100 for $23.00 
TRANSFORMERS: Ss . ; vou ~ 25 mmf §$.35—10 for $2.90—100 for $23.00 
i—79e; S. Plate t oes | oo eo | 35 mmf $.40—10 for $3.40—100 for $28.00 
cea iit bn sing 8 7 
1 ar | “ARs esac 12—w1.88 oo, | 8 Bat $b is fe Sacetes Bas 
690; ‘Mike TRANSFORMER " r T-17 s e: t 100 a eee for $4. ae bn sones 
5 St anc or SB or DB mike to P rn 160 mm or ot wd 
line or $1.95 : — 140-140 mmt $1.60— 
POWER. TRANSFORMERS — Halt shell | $2.25 ea. 10 for $12.50—100 for $100.00 
type, 110V, 60 cy. Centertapped HV wind- H i 
2.5 or 6.3V filament | TILT ANGLE may be adjusted te Screw Driver Adjustment 
all body contours, 3 sections ext end to 66” $.20—10 for $1.80—100 for $16.00 
450V, 40MA, 5V & Binge anit : ot price $.20—10 for $1.80—100 for $16.00 
$1.49 | $1.2 $.20—10 for $1.80—100 for $16.00 
650V, 45MA, 5V & $.25—10 for $2.30—100 for $20.00 
1.75 VERSATILE BR-4, single hole fender or $.25—10 for $2.30—100 for $20.00 
675V, SOMA, 5V & p cowl mounting may be adjusted to con- $.30—10 for $2.70—100 for $25.00 
* 99 | form ith a contours, 4 sect $.40—10 for $3.60—100 for $32.00 
700V., TOMA, 5V & extend to 56 Sin unit price aad siaseneaeineetinhitink 
OP ae MICROPHONES 
prcblbbmatdee THE MONARCH—BR-5, single hole top| ciser spec ion 
9OMA, 5V- I unting, 3 sections extend =: bullet shaped CR TAL aK 
A. ‘sy: 28 sine eee Ere See) SS: ee | ees ene $5.95, Bul 
or SV & 6.3V- et DYNAMIC MIKE . Mike Jr 
4A 2.85 AFTER SEEING vg ANTENNAS AND | 60¢. PUSH TO TALK MIKE with ch 
For 9-15 tube sets—600V, 150MA, 5V COMPARING, YOU WILL NEVER BUY [on handle . LAI IKES* (Specify 
& 6.3 2.95 | ANY OTHER MAKE! whether ca 1 93¢. 


O RADIO SUPPLY, 


219-221 





Genesee St., 





Dept. E 





ORDER SERVICE 


CONDENSERS 
Pape tu bular 600 WV-001, .002, 
0 9¢; .1—10¢; .25--23¢; .05—35 


Tlectrelytion s 


















1 mfd 2009 20¢: 100 mfd 
v—20¢; 20 150v-—-25¢; 20/20 mfd 
150 Ped 07 20 150v—46¢; 50 mfd 150¥ 
43¢; v—-34¢; 16 mfd 350v ¢ 
Ou Con Senate 4 mfd 600v—-69¢; 2 mfd 
600v--49¢; 3x _mfd ‘600s 29¢. 
SPEAKERS 
The PM speakers are the fi are 
ava All have heavy oversize Alnico 
V magne 
_ . ° ° $1.15 6 for $6.60 
e $1.15 6 for $6.60 
, $1.10 10 for $9.50 
6” $1.50 for $8.7 
7” (Car Radio Size) $4.50 6 for $21.50 
a 10 oz. $3.95 6 for $20.50 
21 oz. $4.95 6 for $26.50 
21 oz. $5.50 6 for $30.00 
21 oz. $7.9 for $42.00 
Battery ty type BA38, i ¥ battery used in 
handy talkies _— m ine detectors Ixlx 
11%”. Out 1 but tests OK $1.98 
Standard type th AL, pen iw: —— 
MICROSWITCHES. ._. 396 Cf. 
af actuator SP 
cROSW H 
trand new fully shieldec : GE single oa 
m mike beautiful ver 


transformer in 


bavonet pilot light sockets 





Universal 4 lead broadcast band 
oscillator coil (can be conver 
to 8 lead type by addition « 
jumper). Six for.... $I 
SOS EMERGENCY 
TRANSMITTER SOS 


This is the famous ¢ Gibson Girl Transmitter 


















rin the w 
m or experience neces 
supply required 

necessary to 
he transmitter 
1 the 

out 
frequency 














and 
—— 
RP 
A 


EsT. 
1923 


GRAIN or WHEAT LAMPS 


va 





Mazda G.E. 323 
3V..19 A 
—_ 


Photo, 3 times actual size. Giass Bulb 4" x %”" 
Either type 5] 50 doz. $75.00 per M. 


ALNICO FIELD MOTOR 
3Y4" x 1%" 7 


Operates on Flashil ht batteries, speed 
on the voltage. fan “1 vet 


speed on used in 
afte, automatic pitta, otc. 5 0 


ewly 
Photoelectric _—— (Electric vad Cir- 


Used for illuminat- fer 
ing meters, compass / 

dials, airplane in- ; \ / | 
struments, etc. Sol- 
dering iron removes 
lamp from base to 
use in models, doll 
houses, miniature 
trains, Xmas trees, 
etc. 


Mazda &.t. 328 
6V..2A 















depena 
, strong on 6 volts, full power 


Written (1948) Book on 


$1.00 
$7.50 


uits and Rel: 


per minute at this 
SPECIAL PRICE $3.85 
Many other speeds 
available at $3.25 up 
EST 


1923 
; —~f 








64 Dey St., New York 7, N.Y. 








qa 
775-A FREQUENCY 
1 


6 oy 45 Mc) 


qd, 5, 


GRAY 
E3108 WHE tried pa BRIDGE 
Mur Loo; 


GENERAL RADIO 


107-M VARIABLE INDUC a $ 35.00 


6 A a a ee N 
Mit ‘MONITOR 
; - $125.00 





FERRIS 


16- aa STD. SIGNAL GENERATOR 
0 Ke 
w- oa U.H.F. CRYSTAL CALIBRATOR 


to 28 Mc. 0.1 to 2 Volts Output 
175.00 

10 Me. 

Me.) 


Crystals—useful up 
500 


RUBLCON 
3404H DC SPOTL a GALV ne 
TE rs SUKaveReE ee Gee eke as - $40.00 
03 u“ ip pe 
1050 WHE \TSTONE BRIDGE..... $70.00 
Murray & Varley Loops 


70.00 
ray & arley 
L & N 
430A WHEATSTONE BRIDGE... . $80.00 
Murray & Varley Loops 
G. E. 


LU RADAR TEST EQUIPMENT. .$ 50.00 


INDUSTRIAL INSTRUMENTS 
MB-8 MEGOHM BRIDGE 
1-100,000 Megohms + 
RN2 WHEATSTONE BRIDGE 
Murray 


. -8 60.00 








. $70.00 


& Varley Loops 


ALL PRICES F. 0. B. N. Y.C. WAREHOUSE SUBJECT TO PRIOR SALE 


THE NATIONAL INSTRUMENT CO. 


FAR ROCKAWAY, N. Y. 


CABLE ADDRESS NATINSTRU, NEW YORK 





MODEL 
796 MEGOHME TER 


00254 wamp per 


deviation) 
120-A V.H.F. CIRCUIT C HECKER $ 95.09 
(3 Ranges— 
& F) 


M 





TELEPHONE FAr Rockaway 7-1123 


SURPLUS LABORATORY EQUIPMENT 


(20 ps to 5 
32 


heap yang 
45 (0- 7 D.c 0.5% $ 35.00 
(0-200 y Me »gohms) 
$ 50.00 
MULTIFLEX 
MG3 SPOTLIGHT GALVANOMETER, 
$125.00 
MM 
BOONTON 
140-A BEAT FREQUENCY GENERATOR 
$550.00 
Mc + 2% Output 1 


Testing 


volts) 

_ pray 7 a ras $350.00 
ar 38 To 50 3 
paced sh: 2268 





“Ke 


1 Volt 


24-210 Mc.) For TV 


BOONTON 120A 
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@ SEARCHLIGHT SECTION @ 





RADAR EQUIPMENT 


APS-3 & APS-4 3cm search sets complete 
$O-12 complete w/trailer & gas driven supply 
a) 10cm shipborne search set compl. 
w/spares 


APR-1 co Kebes sweden wertnan« 
QBF Sonar Sets — 750.00 
$o-9 Pulse Networks 1 microsec. 

15 Kwott .... w -— 15.00 
SO Pulse transformers.............. — 15.00 
AY-101D Autosyn w/ealibretion. — 30.00 
Weston mod. 45 0-25 amp. DC — 40.00 
231G1 Selsyn motor........... -— 2.00 
PR-112 Power unit . ...— 25.00 
APQ-2 Transmitter & Power unit....— 75.00 
ee Freq. Met. _— cY...— 22.50 
G.R. Type 471A 50, ohm — 5.00 
Selenium rectifier, full- alate T1SvAC 

50ma, DC PA RAE 1.20 

BD-77 Dynamotor ee Se — 9.50 


Vacuum tube pump station complete w/pumps, 
manifold, ionization aauces, oven, etc. 


Tubes: = ween 1.50 _ ar 5.00 
715B ....15.00 =a 1.30 

723A/B ..10.00 PE xcennee 12.50 

725A ....12.50 ee 2.50 





Write for listings of other surplus bargains. 


LERU LABORATORIES, INC. 
360 Bleecker St. New York 14, New York 




















Secondary Standard of Frequency 


And Associated ee Equipment. General 
Radio Co. Manufactured U. S. Navy LR3 Freq. 
Meter and Xtal Calibrator, Direct Reading, 160KC 
to ISMC. Useful to 60 MC by Means of Harmonics. 
$600 or best offer 













PULSE 
INPUT 
TRANS- 
FORMER 


imp. ratio 50 to 1000 to 1000 
3 wndgs. Hypersil core work. 
ing voltage: 15 KV W.E. type 
KS9798. Shipping wt. 3/2 Ibs, 


No. T94.. .$4.95 ea. 


sO 239 
(83-1R) 
“UHE” 

COAXIAL 
CABLE CONNECTORS 


Sample 28¢ 
$25/C 
$220/M 












RG 8/U COAXIAL 
CABLE 50 FT. 
LENGTHS 

$1.79 length 


FREE data, circuits 
designed by 
ROBT. G. HERZOG 






and 6SN7 t 
Both in | ca ~ 













EVERYT 

Cla BM a WANT AT 50% LEsst} 
4 Watt p Oiver Pate | : 
side. Ratios Pr. to 1; 















220-110V,) 2,000 ohms 3 PST N. ant 











Step- down 
p te | 1300 ohms 20MA SPDT & SPST 
Trans- { 
former 


300 W., open fram 
250 W., open n_frame. co 


SERVO OUTPUT 
TRANSFORMERS | 

y PP 6L6 
mechanism ane 
10% feedback wind. 
ing. MU metal core. | 


Dual unit PP 6v6 to § ae 


anism with 10% feedback winding | 
Servo mechanism 


(Iniversa [se §eneral corp. °."* 


365 Canal St., New York 13, N. Le 









‘ans | 
RELAYS 
to oe Qax Sasenm oun 







4850 ohms 6 
contacts Ww. En eedans 31.28 ron 


‘ontacts CLARE sROe 89¢ ea, 















-25 ea. 
—_ 33.75 l 
= 8 oz.-in torque, 
Single water, 





j8¢ ea. 


ANTENNA ; 

SWITCHING fF 
RELAY 

~ ae Vv. A.C. DPDT ; 





ong 





-$3.95 ea. | 


Min. Order $2.50 

















FS-8322, Electronics WaAlker 5-9642 
330 West 42nd Street, New York 18, N. ¥ Seances - 
WANTED 








WANTED 
WESTERN ELECTRIC VACUUM TUBES 


Types 101F, 102F, 272A, 274A or B, 310A 
or B, 311A, 313C, 323A, 328A, 328A, 348A, 
349A, 352A, 373A, wan. 393A, 394A, 121A 
Ballast Lamps. 

W-6641, Electronics 
330 West tena St. New York 18, N. Y. 





| WANTED 




















WANTED 


W. E. Carrier Telephone and Car- 
rier Telegraph Equipment and 
components. Filters, repeating 
Coils, Transformers, Equalizers. 
Type CFI, CF2, H, C, and other 
carrier equipment, telephone and 
telegraph repeaters. 


W-6660, Electronics 
330 West 42nd St., New York 18, N. Y. 








WANT TO BUY 
MARINE and AIRCRAFT 


Receivers, Transmitters, Radar, Direction 
Finders, Echo Sounders, RAL-7, RCH, 
DAG, DAF, DAE, DAK, DAQ, TAJ, TAQ, 
TBM. Also MN-26C, AN/ARC-1, -ARC-3, 
-APN-9, etc. Also Motor Generators, Convert- 
ers, Dynamotors, Insulators, Meters and Spe- 
cial Tubes. Give full details. Cash waiting 


AMBER COMPANY 
37 Montgomery Street Jersey City, N. J 








WANTED 


SYNCHROS 


Manufacturer seeks quantity 
Navy type 5SDG Synchro differ- 
ential generators. Must be new 
in original cartons. 


Write W-8230, Ele 
West 42nd Street, New York 18, N. Y¥. 














TN-18-APR-4 
TUNING UNITS 
RANGE 300 TO 1000 MC. 


IN ANY CONDITION 


W-8301, FE 
0 West 4 4 St., New York 18, N. ¥ 


WANTED 


Teletypewriters complete, components or 
parts. Any quantity and condition. 


W-6654, Electronics 
330 West 42nd Street, New York 18, N. Y. 


WANTED 
MEASURING EQUIPMENT 
ULTRA HIGH FREQUENCY 


Slotted Line 
52 ohms, 100-500 Megacycles 
MERIDIAN, INC. 
880 Main Street Stamford, Conn. 








ELECTRONICS ‘SURPLUS 


t trans- 
formers, resistors, gov't surplus, speakers, 
sets, etc. Unlimited quantities. Plenty of 
ready cash. Write: 

7985, Electronics 
330 West 42nd St., New York 18, N Y. 





WILL BUY ALL 


BC-348, 28V or 110V modified 
Price $60.00 all letters except “Q’— 
$75.00. Ship via express C.0.D. subject to 


inspection to 
H. FINNEGAN 
49 Washington Avenue, Little Ferry, N. J. 











WANTED, AIRCRAFT RADIOS 
AN ART- 13 Ras 348, RTA-1B, AN/APN-9, RSA 
ARN.- AN/ARC-1, AN/ARC-3, BC-788-C, 1-152, 
MN- 26. Test Sets with TS- or t- prefix, Dyna- 
motors, Control Boxes, Transmitters, Receivers. 
Power Supplies, etc. State quantity, condition and 
best price first letter. 

HI-MU ELECTRONICS 
Box 105, New Haven, Conn. 











WANTED TO BUY 
Western Electric CF-1, CF-2, CF-3, CF-4, 
CF-5, CF-6, H, H-1 Carrier, EE100, EEI0IA 
ringing equipments. All models teletype. 
All models RCA Marine transmiters. All 
W.E. C.B. pope 
7462, Electronics 
520 North Michigen Ave., Chicago 11, Ill. 








WANTED 


Ford Instrument type 5SDG 
Synchros in new condition 


Prefer large lot. 
Write W-8231, Electronics 
0 West 42nd Street, New York 18, N. Y. 
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SPECIAL SURPLUS BROADCAST 
OF OR TUBE SPECIALS /// 


PF +e 































































Type Price Price Type Price Type Price 
6L6GA 1.15 70 117Z6GT 95 878 2.50 
6L6 1.35 58 RX120. 10.00 QK9I5 35.00 
6L7G 1.05 58 123A 40 20 2.50 
95 1.06 124A /24A 65 927 1.9 
95 85 VT127A 2.35 954 35 
-90 1.05 VRIS50...... 75 955 0 
Price 77 85 QKI59 00 CK1005 
70 85 GL203A 00 CK1006 7 
By 1.05 00 203Z 50 1294/1R4 
1.75 64 1.16 204A 5.00 cae 
: ’ 4.00 95 ‘8 5 , 
Type Price 4.95 77 1 Pong an 1619 
O24 $.85 19.95 77 1.29 RX212 15.00 1622 
O2G 85 12.50 77 64 215A 3.00 1624 
OLA 50 4.95 48 58 217C 7.00 1625 
VTI a 12.9 65 85 244A 3.00 1626 
1A4P 1.58 . 75 52 UX245 45 65 saa 
1A56T .70 70 249 3.00 5 
1A6.. 1.29 57 UX250 /50 90 1641 /RK60 
76T ‘78 35 250R 1642 95 
1.22 75 250TH 1655 85 
1.45 35 74B 1851 65 
9.50 1 1.06 286A 30 2000 /4B26 4.95 
6.00 1.80 304TL 1.75 2050... 1.15 
4.00 1.25 304TH 6.95 7193 2026 50 
7.00 1.29 307A 4.95 80014E27 12.50 
118 60 313C 1.00 GL8020 4.95 
‘84 77 316A 69 9001 60 
1.28 49 329A 90 9002 +5 
1.28 70 350B 2.95 9003 
156 64 371A 1.75 9004 
156 70 393A 7.95 9005 
.35 70 a9ta 4.50 9006 
58 |AIZA : 
= 48 GLA46A ° rice . Rectifier Bulbs 
“64 49 S491N 50 6 Amp Tungar 1.95 
1.28 65 S491 50 6 Amp Tungar 1.95 
99 42 VU508 80 
“90 35 531 22.50 Magnetrons” 
90 64 WL532A 4.95 523 
1.06 64 WL579B 5.00 
1.06 64 HY615 1.25 
1.06 -64 KU628 10.00 
1.06 -70 WL651 /656. . 35.00 
25 1.00 WL652 25.00 
:95 WL655 658 75 
9 3.95 0. 1.50 
-90 2.50 
75 7Q7 .87 24.95 
58 7Y4 -80 24.00 
1.29 9GP7 68 4.95 
71 10Y .73 7.50 
71 Wwxi2 1.05 6.00 
85 1246 2.50 
-74 12AT6 15.00 9.95 
77 12AT7 70 4.85 
1U4 : 12AU6 77 20.00 
1U5 12AV6 77 20.00 
243 !2AU7 04 
cag 12AX7 1.00 49 
2A7 12BA6 59 8.25 
3C3i 126D6 77 12.95 
2€22 12BE6 
2026A 2 1208 1.25 
2E22 12 1.85 
2X2 879 12 3.95 
M 3A4 f 2.90 Ballast Tubes 
ar ai 12 den Amperite 1EL  .35 
P 3BPI.. 12 4.00 oan aa 
3C22 12s 4.95 io-T-1 ‘5 
3C23 123 8 sae ; r-1 50 
324 2s VR90 OB3 2-00 sumatron 6G 1.85 
3CPI 2 WELOIL 3.75 Photo Tubes 
30P1 SI 70 GL-1P23 ¥ 
3D6 1299 2.50 CE-2B 
3D21 3.00 CE-2T 
3E29 829B 57 1.10 CE-4 
oP - 2.00 CE-25C 
SEE 1 67 295 TIA 
3Q4 8 : 94 245 920 
354 75 6L5G 1.05 128SA7GT 95 927 
All Leading Mfgrs. Branded, New Tubes—subject to prior sale—subject to price 
change without notice. 
> F. O. B. Boston, 25% deposit with orders unless rated — minimum order $5.00. 
a 
— — 
~__——_ 
o 
Dept. E4, 110 ae oe STREET, Boston 10, Mass... . Liberty 25589 . . . HAncock 6-5069 
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SOM kk ke SPECIALS ok oe SE om ae iggras 
EE "pp way 





RCA UNIVERSAL OUTPUT XFMR 
100 to 10000 cycles. 10 














SNOOPERSCOPE INFRARED 
image-Converter Tube HiSensi- 









































































































































sp! a tages a. 2” dia., 
jemite screen— sotutio: 
betw 50 and 10240 ohms. S*wides"high : H AT to 350 lines/in, Write 3. 98 
134" doce. Black enamel finish. An Amazing . Prices ..... $ . 
. or revrs or mui $0 . err rrry) 
installations ee » aoa en $1 .89 8 UY! _— 
2 for $3.49; 10 for $15.98 S66A's & Xtorn rm 
er. 11SVAC/60cye. Outpt 
HI GAIN DYNAMIC MIKE XFMR MT 3 RE a ' 28VCT/ 10K 10K insut Ga os 
UTC paper Ries ow wde. . O0OCT 6 gy 000 ohms LAA GeerzA: hae “ior 
tapped 250 : ya ae gf mm ed 59¢ “ee =~ AM: ‘ tubes ormer 12.5KV & vekts & & 
or : 
Sor PPP BI ' 
BULL'S EYE Pilot Lite TUB coere—et That Tube! 
Diaico Type Complete w/ UBES . - Outstanding Values, All Types 
bulb (specify) Removable 1A4 . $1.26 rat 7. ° 723.. $4.95 a $. 7 
Jewel. All mtg hardware 1A7GT. ¥ 4 +3 asa 2.38 [2 
fi .. s é 
ene Poy ¢ 1B2i 471. 2.98 807 1.15 
FIRE EXTINGUISHER -< Spgeiepedle a 4 
vu nd rwrit ers a 4.95 
IDSGP ; 1.28 816 1.10 Ximr 12 or 28V to IiSvac... 1.69 
z 826 6 B. 250 CFM /28vacd 
w Gal. CarbonTet self- vacde 
pressurizing carp net at a, near 4 832 2-48 250 CFM & 28/115vac Xfmr_ 10.95 
eter Used $10.98(2% $ 2822/GL5ss :73 860 1.97 &: 100 CEM/1iSvacde Hvy fe 
Tested Gtd ¥ 2C2 .59 sol 11.90 v CFM/itSvacde Hvy. 10.9 
CARBON TET—One Gal. 2043 /464A 449 865 1.00} C ACUUM TUBE CARTONS 
cin gp eng $2 89 i 2044 +4 S724 2.45 FC 7A Miniature Type, 100 for 95 
re . ; > games... aay 31A 3.95] GL4 7.95 . 100 f 
CABLE CLAMP %” diam, £29  $ 2b22 1.34 54 "33 | GL9s2/1821 1.98% “G" Type 100 tor $130 
100 for BGass inewe @R1 me. ¥zEze/HVES 2-48 955 40 | 1.624 Ballast. 30 RECT 
—— evr 2533 14.50 57 3 EL 36 654 .98 a 8 
r ] Less Tubes &9Q¢ } 2534 . 18.95 1294 1R4. 1.04] VR90 .74 WIERS H 
hore 2K29 6.98 14 ‘50 | VR92 123 Specials! 
aie v wy Botsy mir “Asis Less 2X2 4 1019 39 |] VRIO5 7: (B) Full - Wave 
-- $3 3B7/1291.. .95 1625 .39 | VR150 90§ Sel Rect for Re- 
. 3B24 1 1626 45 | WL4608 9.95 lays or power 40 
Mc 3C23 2.48 1629 58 | WL531 9.95 ma tis 
Less Dyn $7.49 3D6/1299 85 Tubes Gtd Exe Open Fil & Breakage VDC rated. _39¢ o 
Boss Less Tubes & 3E29/829B 3.85 CATHODE RAY TUBES 10 for $3 “9 
Dyn Aste. $4.95 Bitecy: t35 gpPLsGPi +e tA) ry it Wave Sel FEDERAL 
° § , 1 1.95 ) a hg 
IF TRANSFORMERS 3374. = SBP4..3.-5 SCP I. 2.98 98¢; 10 for... .$8.80 
If XFORMERS 456 Ke as a 5FP7 $1 2 for 2.75 (Cc) Bridge" Rect. (8Vin/14Vout, 
~ Pos —_ a Fagan 5Y3GT 38 SLPy $2 69; 2 for i938 (Cc) Bridge” Rect 18Vin 1ivout, 
39¢ 3 for $1 5Z3 Si 12DP7 G.E an Defi TV 
Tetey sew ste Kiormer 6AB7 1853 - & data 12.9 (C) Bridge Rect. 36Vin 2ivout 
tuned. adjustable. Shield: Sass ‘on | 704 ES Oot. . 255.08 id saan 
ee EE nn Sais 7 | vcaviseaa CR Tubes Gea ‘Only Shipped (C) Bridge Rect. 36Vin/2 28Vout, 
rs HAYDON as (D) Set C.T. 36Vin/28Vout/.1.5 
Ly MOTOR & SwitcH sage Me : 
! eg 10V/60cy/ TRANSFORMER COMPLETE TV XEMR ee 
o 24RPM a ca. 49¢ SPECIALS! - PWR SUPPLY KITS Precision Resistor & Meter 
~Y '2 for No RF_ bursts! Undis 20. Meg/20KV Pre- 
HEINEMANN Magnetic 115V60Cyc Input L ted Recept ot . cision Resistor, Spec $10.98 
Circuit Breakers Plate & Fil Xfmrs \ 4 {S000VDC Doubler Pwr Sup- With 0-1 Ma Csd Meter... $14.98 
f “e, ply Includes 3B24's Voltage FAMOUS MAKE XMTG cNDSR 
or AC and DC operation 770VCT, 180Ma 4a, | Doublers, Fil Xfmrs, Cndsrs, Resistors & TK-300—US 53 312. mmtd 
age SERES fi. 2 as Ss cho 4 5 3VCT 4Aor2 svCT, cA tel aaaieaeal Can be made Split salar BRAND 
» ‘ +,” 4.69 s bd 
220, Amb. " sECIAL, $1.49 SOver ‘0Ma. 6 ver. 25a ovi2A * 74 | (0000V & 5000V Pwr Supplies FEATURING CONSTANT V'REG GULATOR 
ye. $12.98: 100 tor $120 700V/1Ma, 295V/85Ma. 2.5V/2A. 6.3V/3A, | Herm Sid we USN oil-filled XFMR inputs NEW RAYTHEON in 95-130V/60 
KLIXON Thermal Push-Button 2.5V/3A Csd Power & CR Scope 3.49 | 105, 115. 125VAC. 50-425eye Out HiV&600 cy; Out 115V/60 W Csd.. $10.95 
Type C’ BKRS AMPERES: 5, 10 660VCT/100Ma. 6.3V/5A, 5V/3A Csd.. 3.25 | VCT or 300V00/295Ma & 6.3V/10A, 5V/8A, RAYTHEON in (98 to 242 Vinpt/ 
13°30, 35 Amps. 79¢ S70VCT/150Ma. 12V/4A. 5V°34 Csd.. 3.95 eeelth. SUA Wives. S04 50-60 cys: Output 220V/500 Watts 
VC 2 A 4 2 = 
= rages ‘D0V/-034,. Biv 235A, BAV/LIA, 6.2v. | 10000VDC & pene & ALL Fels Hit SOLA CONSTANT. VREGLTR 
SQUARE-D Toggle Switch AN 6A H'Sid deapregnated | GE/Stancor 2.49 | Above Xfmr & 2-3B24 Doubler-Rect's&5U4G USN Cased in 95 90V /50.60 
Type C’'BKRS. AMPERES: 5, 10, 300VCT/85Ma, 6.3VCT/2.5A, 6.3VCT/.6A | rect & ALL ondsrs, sckts, choke ©OQ cy Output 115 oF 200V" 2K 17.4 
20. 25 Amps. 89 also 105, 125Vin rely SuperElec... 2.39 cemvoc Bn cones Fil’s Kit: A/Cons Duty 1% Reg LN*. $130 
To tor.... $7.98; 100 tor....360.00 fy FILAMENT TRANSFORMERS | Same Xtmr & 362445086 € $97.95 [ony on NEW: USN Cost ‘Steg 
or." SOUND-POWERED G.3VCT/1A, GSVCT/25A USN Cod... 1.90] Sete FAS. oa SOLA Const V’Reg_ Pri 92/ 
Headset & Chest Mike 6.3VCT 3A. 7.5V/6.5A Csd UTC S-69.. 3.49 | Yoav OC CRT A aN BM sefi~ net Volts, |. phase, 115 Volts/ 264 
Throat Mik 2.5V/1CA(S66A Xfmr) I5KVY KENYON 4.49 as rect) includes Pwr amps/3KVA. NE $185 
4 incl Carb roa ike 2.5VCT/20A or 5VCT/20A @200, 220. 240 Xfmr, tube 2X2 & safety socket, filter GEN. ELECTRIC. const Mm Reo 
& Chest batt'y box. ‘Soeyel nput 1OKV test. endsr & resistors, & fil. 6.3V/.6A $13.95 57-63 eye KVA PP, 
Ready to $10. 98 GAY 12. G.4V/10.60, 3.SV/3A, 2.5/1 $42 | 1320VDC CRT &TV PWR SUPPLY: Hi&Lo 95/130 tin Tag waiies iti 
Sperats | Ea STANCOR, Usable as Auto Former... 4.49 | PI&FII Volts for TV or C’Ray Scope-1320 Volts out Used Gtd $43: NEW $63 
$19.49 BV/IGA. DSV/LTSA’ 20KVine Ged... 4.98 VDC&375VDC/110ma: fil's 5V/3A, 2.5V/ 
HIPOWER VAR. ANT. SVCT/60A KENYON S13377.......... 6.95 | 3,284, 6.3¥/2.75A USN Herm Sid Sandia re ite 
Net W'k 001A [KW HF RF 95 5V/1I5A KENYON $14940 12.95 oa seeths eadera 6 tr OEE Storage F P 
loose coil Worth 10 times $B 2.5V/2A_ HiVins.....79¢; 10/$6.98: 100/$59 peng tag rr YSI1L9O5@ 4. BB2000/2V" 114M 
price for parts alone! 


12.6V/1.5A Hmtcaliy Cea. $1.49; 2/$2.78 HiVins Choke SPECIAL WILLARD 
3V 98¢ 2 for $1.89 


Electrolytic Cndsrs, a - AMPLIFIER KITS 





























6000 Mfd/15 WVDC $1.96; aee PLATE TRANSFORMERS WILLARD S$’ 1.89 
30-15-10 Mfd/250WVDC ....35¢: 1200VCT/300Ma Csd HiVins WElec... 6.95 c. on. aV/A0AH/TBY 
oe 1800V/4Ma USN Csd HiVins Altec... 3.29 PP, 68/7, 7. D WILLARD 6v/25AH ALi, 
10 Mfd/450WVDG & 2x20Mtd/25 ceeviiae ihe ee ey Ron a, nese, Outet Aier. © * w6N,"H, "Moe $88 
for 2. i 4. ne sis. 
V OS. gene & saeiita 25 Ii S000V/10Ma (ior Tube 2K2) Cad . 7.95 | BASIC 3° SCOPE KiT. Sensational visual My BRiby BBS /s02/36Vmin $10 
9¢: 10 for 10800VCT/.095A Csd RAYTHEON... ...19.95 tester foundation. Y3GT & F. BURGESS 3V/F2BP/dated 
fi 2:98 : : 2 tubes. 
50 Mtd/350W VDC. 39¢; 10 for POWER PACKS—Basic Kits! | /iioma. 5V/3A, 2.5V/3.25A. a. CVEREAGY ‘itéaban wie? 
Seve Medium Power Kits for Your Rig—1!0V60cye | choke for Lo & Hi Volts supety & sockets. imax BA43p/oSCR284 90/45/1'/V 
250VDC/60Ma & 6.3V/4A; USN Xfmr_ Hi | Less chassis, ane i a: Ckts $16.95 w/octal sckt&handle 2 5/8x4 3/4 
N oney Vins Herm Sid 334Hx3"dia PLUS rect. Tube cE RAM ICONS 6'4"3xSid. Late °47 ea. $i 39: 
- &sckt 2-10mfd glectlytics & 30 HyCsd . 2 t $2.49: 0/$10 
With CHOKE “TAB” Special ....$2.98 | HiQ. CAPACI- g > ith N 
350VDC/125Ma, Fils. 2x6.3V/2A, 5V/2A & T . () Battery acid sees, ‘. 
Photo 113V /100Ma IsoiXFMRwde FEDERAL Tel for ORS—NEW! sae? obe 
Flash! ceAeoat. aloha el ctv es IM ‘od = rag ont ¥ 
} < rect&sckt,  2-10mfd  electlytics y Csd] A. 4.30 mmf Pg TD2A 36¢: 10/2.98 + ® —_— 
BASIC KIT—Complete Pwr Sup- Choke “‘TAB’’ Special.............+.- $4.49] 8 4.5. : AY, TV Componen 
ply inc. cndsrs, tubes, xfmrs, circ High Pwr Kits—I10V 60 ¢ B. i ‘ @;, Famous Mfrs. 
diag, att nstretns & &FOTOFLASH rep hei cna dios Supply: Na? Pres et c. tai Utah 9318 H’Bike 
FA et Hors $29.95 HE rx-coasckt, choke, ollCndsrs 9.98 | D. gnel: Ose atts Bab2 V" Bike 
STUDIO KiT—Famed Air Corps Ae ide Mia gases aac —_ E H’SId.98¢ 
1 Set for 1ISVAC batt ) ; 
w 2, lamps ‘efls ONLY. "353.98 maCsd HiVins Choke, Only... $21.95 _ 20D MagnDetiee ae 
FLASH Cndsrs—FILM D. lon-Trap Magnet RCA 
7 Mfd/2500VDC/21.9_ Watt-Sec's FILTER CHOKES G 20301 eave 2,98 
ea. $2.75; 5/$12.50 13.5Hy/tAmp/420hm/17KV_ins....... $54.00 | G. E. FocusCoil for MagnFoe 
15mt/330AC/2000DC interm $4. = ++ 29Hy/150ma Swinging Cased 2.95] G Kinescops 3.9: 
16mf/600AC/3000DC interm 6.9) 2HY/300ma reat 3HY/ aa 3 for 1.00] G. F. Liv Flybak H’ OutXtmrssim. 
25mt/330AC/2000DC interm $98 ISHY 400ma or 20H¥/300ma/I2KV ins 7.95 | 50 : ved 2u1T 
PLi!4/CD277 cord & plug for 8HY/ \s0maNewUTCorekedBkiteT" hd Fy 2.25 | 400 mmf 370 EF button i 10 for..... .98 H. ne OutptXfmr Sim RCA 
BC 312, 314, 342 & 344 $1.98 50HY/125ma Csd..$1.95; BHY/100ma 1. 10 50 mmf 741A/N750 HiKap 10 KV 98 | Eine 
16mmPANSORIMGSAP 54 rolls 12HY 275ma 3.29; sity 80ma GE 185, 200. 280, 400 mmf 741A Erie HiV S00mmf/i0KV. 
5.49 3HY/275 Ma & math Hy/ 125MaH’Sid 349 1.5'to 7 mmf Adjustable 18¢: i0 for $1. rt I. Jeffers HiV 500mmt/20KV 3 
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PRECISION 
SERIES £S-500 


2’ OSCILLOSCOPE 





ner price $7 49-50 


Complete with light shield, 
and operating manual. 


calibrating screen 
Size 814 x 1412 x 18”. 


@ @ IMPORTANT FEATURES e @ 


* Wide Range High Sensitivity Vert. Amplifier 

Response to 1 Megacycle 

Megohms input resistance 

* Vertical Input Step Attenuator. x!, 
Additional continuous vernier control 
Cathode follower input circuit 
Extended Range Horizontal Amplifier 
Response to .5MC. 14 meg. input resistance 
* Linear Multi-Vibrator Sweep Circuit 

10 cycles to 30 KC. Improved circuits 

assure unusual linearity thruout range. 


x10, x100. 


. 


* Amplitude Controlled Synch. Selection 

* “Z" Axis Modulaton terminals 

* Phasing Control 

* Audio Monitoring phone jacks plus direct 
access to Hor. and Vert. plates 

* Light Shield and Calibrating Screen 


Removable and rotatable 


* Tube Complement 1 each type 6J5, 6AK5, 7N7, 
6X5, 2X2. 2 each type 7W7, SCPI/A CR tube 


Fully Licensed under patents of A.T.&T. & WE 


PLUS many “Precision” refinements that must be 
seen to be appreciated. 


* + 





See the new Precision 5” Oscilloscope and Series 
E-400 Sweep Signal Generator on display at lead- 
ing radio equipment distributors. Write for catalog 
fully describing the complete line of selected test 
instruments for all phases of AM, FM, and TV 


PRECISION 


APPARATUS CO., Inc. 
92-27 Horace Harding Blvd. 
Elmhurst 10, N. Y. 








Export Division: 458 Broadway, N. Y. City, U. S. A. 
MORHANEX 
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ADVERTISERS INDEX 


Sales Co., Inc 


“The Standard by Which Others Are Judged and Valued” 


We have said this often, and we shall repeat it many times because of its endix Aviation Cor 

importance to YOU the listener:—It is futile to buy the most modern RO 

records, if you do not give them the very BEST pick-up to bring out their Suffalo Radio $ s 

built-in excellence! ‘ aban Ele a ons Equipmet 
ubin ectronics 

There is so much in present-day discs, that even a mediocre pick-up is bound 

to bring something out of them. However, to obtain the fullest results of 

which these discs are capable, they must be reproduced with the finest repro- 

ducer for that purpose—the AUDAX TUNED-RIBBON reproducer—operat- 

ing with the extremely low point-pressure and stylus-point required. 


Remember, two singers may both be able to hit “high C” . . . yet, one will 
please the ear—the other not at all. There is much more than mere WIDE- 
RANGE to quality reproduction. AUDAX reproducers deliver not merely 
WIDE-RANGE, but also all vital factors essential to highest quality of 
musical performance and unequalled EAR-ACCEPTABILITY. 


“Permanent” points*, whether sapphire, diamond 
or metal, keep their original shape for only a 
limited number of plays . . . then they progres- 
sively destroy record grooves. TUNED-RIBBON 
models permit easy stylus changing—by the owner 
himself . . . very important! 





*Write for complimentary pamphlet on 
the life of permanent needles 


AUDAK COMPANY 7 


— —_ Avenue New York 18 et Tek Mi ducts - a ne. ws 242 
uthland Aero Supply Corp... eer ae 
vy Gyroscope Co 939 








“Creators of Fine Electro-acoustical Apparatus since 1915” ee oes ad 
rsal General Corp. .... 260 


We ells Sales Inc eeseres «+. 246 
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we PROTELGRAW 
LIFE-SIZE 


‘LIFE-LIKE 


Television! 







.. from this 2" tube — 


Chosen by these famous makers of 
quality projection TV receivers 


ANSLEY * EMERSON 

FADA + FISHER me) 

PILOT * scott = 

STEWART WARNER 

INTERNATIONAL 
TELEVISION 
BRUNSWICK 


and others soon to be announced 





PROTELGRAM is the result of nearly 
fifteen years of research by the world’s 
greatest electronics laboratories. This scientifi- 
cally designed, optically correct projection system 
makes possible, for the first time, a life-size distor- 
tion-free picture of nearly 200 square inches (20” 
diagonal)...a more /ife-like picture without 
lare or eyestrain. And from a tiny long-life, f 
Ow-cost picture tube! or 
PROTELGRAM is the answer to the public ifa.e: 
demand for a bigger, clearer picture does is life Size, 
easier on the eyes. It produces a better than ( ; more 
16” x 12” non-reflecting picture that fills a flat “se lif lik 
screen all the way to the corners, and permits wide es iTe- e 
angle visibility, fatigueless viewing from 5 feet ; television 
or 50! Small size and light weight make possible “a 
compact consumer units. Write to Dept.TE-4, 
North American Philips Company, Incorporated, 
100 East 42nd Street, New York 17, New York, ae 





P Be olofement of 
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CAN PHILIPS 





TERR ~ 


roe Ke 2-kw input up fo 160 Me 


- Ne comporable 


- Me comparable 


+ + 60-hw input up to 25 Me 
~l273 wats. et 


- saving *~70% 


++-T00-Aw inpet wp to 10M 


SS hw., 


FS hy. 
pronl Pag 
lead 


- Saving "~60% 


:; [50h ingot up to 20 Me 


. Saving *—b0€ 


less © service withow 


ee the economy of thoriated-tungsten filaments 
and improved cooling in high-power tubes 


Here is unparalleled tube value... 


Five new RCA tubes, ranging in pow er 
input from 1.5- to 150-kw, and success- 
fully utilizing economical thoriated- 
tungsten filaments which offer marked 
savings in filament power and the 
cost of associated power equipment. 

Five tubes with proved features of 
previous similar types. Two—the 5762 
and 5786—have efficient newly de- 
signed radiators that permit the use 
of less expensive blowers. 


Five tubes with improved internal 
constructions that contribute to their 
more efficient operation and longer 
service life. 

These five new RCA tube types are 
“musts” for designers of broadcast, 
communications and industrial elec- 
tronic equipment where design and 
operating economies alike are im- 
portant considerations. 

Forced-air-cooled assemblies and 


THE FOUNTAINHEAI 


TUBE DEPARTMENT 


RADIO CORPORATION of AMERICA 


HARRISON. HM. J. 


water-jacket assemblies are available 
for most RCA power tubes. 

RCA Application Engineers are 
ready to consult with you on the ap- 
plication of these improved tubes and 
accessories to your specific designs. 
For complete technical information 
covering the types in which you are 
interested, write RCA, Commercial 
Engineering, Section 42DR, 
son, New Jersey. 


Harri- 


4 TUBE DEVELOPMENT IS RCA 





